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THE ATLANTA EXPOSITION. hall of the Fine Arts building: There are three halls 


companying (éstrationa te is located in one of the least 
for exhibiting works of art in this building, the one 


Among the successful means employed to draw vis- 
itors to all the great expositions have been the naming 
of special days for different cities and States, thus in- 
citing local enthusiasm in the bringing together of 
people from such localities. ‘‘ Manhattan Day,” or the 
day specially set apart at the Atlanta Exposition for 
citizens of New York, occurred on Monday, Novem- 
ber 25 





obtrasive parts of the exposition grounds, near the 
Plaza. The architectural features, as will be seen, are 
national in their outline, the main building being sur- 
rounded by a broad, sun protecting piazza, the long 
lines of whose roof are broken by successive arches and 
supporting columns. In addition to national exhibits, 
many of the dishes and beverages of that country are 
served. 

In another view we show au interior of the main 





herewith shown being devoted to statuary. The ex- 
hibits-include work in marble, bronze, staff, etc., from 
heroic to miniature in size. The walis are also hung 
with drawings, photographs, paintings, ete. An en- 
trance door to one of the other halls, devoted to paint- 
ings, is seen in the background. 

One of the finest views of the Electricity building is 

(Continued on page 344.) 


The Costa Rica building, shown ia one of ‘the ac- 
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THE ATLANTA EXPOSITION—ELECTRICITY BUILDING, LOOKING ACROSS CLARA MEER. 
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Scientific American. 


THE BOTTLE THAT CANNOT BE REFILLED. 

We published not long ago a quotation from one of 
our city papers, in which the statement. was made 
that a large reward had been offered by wealthy dis- 
tillers and brewers for the production of a new inven- 
tion, such as that above mentioned, namely, a bottle 
which, after the contents have been extracted, cannot 
be again refilled. The article we alluded to stated 
that distillers suffer great losses from the refilling of 
their bottles by unauthorized persons, who imitate 
both bottles and trade warks of standard makers with- 
out detection. 

We have been unabie to trace up the alleged offer 
of reward to any reliable source and think it doubtful | 
if it was ever positively made. But there is no doubt | 
the invention is needed and would command a hand- 
some figure, if all the conditions could be realized and 
|a non-refillable bottle could be produced adapted to 
the general wants of the trade. As an evidence of this 
we give an extract of a letter recently received by us 
from the proprietors of one of the largest whisky es- 
tablishments in the country. This letter reached us 
during the progress of our search to find the offerers 
of the alleged great reward : 

“In reply to your favor, we beg to state that we 








/could not absolutely be refilled; but we have come to 

| |forif a bottle was made so perfect that you could 
|not refill same through the neck of the bottle, the bot- 
tle could be drilled or cut, and then refilled and closed 
so as toavoid detection.” 


LATITUDE NOT FIXED, BUT VARIABLE. 

It will now and again happen to the seeker after 
knowledge that he will have to unlearn as well as to 
learn; but it will be a rare experience for him to 
have to call in question such a supposedly funda- 
mental trath as that of the invariability of the earth’s 
latitude. 

If there is one fragment more than another of our 
childhood’s *‘ geography lesson” that abides ever with 
us, it is this: that “the earth turns upon its axis.” 
And now we are told that it does not, and that, as 
a consequence, it is literally true that the parallels of 
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| termined by observation, should have been invaria- 


wen | parallel lines on the top will roughly approximate to 


latitude are perpetually shifting—not much, it is true; 
but sufficiently to make it comically possible, as was 
once suggested, that certain dwellers in the proximity 
of the Canadian border line never know for more 
than six months together in which country they 
live. , 

The axis of the earth, or, to speak more accurately, 
the axis of the earth’s figure, is an imaginary line, 
passing through the center of the earth, and termi- 
nating at its two flattest points, known as the North 
and South Poles. Up to the year 1888, it was sup- 
posed that the earth rotated about this axis. If this 
had been true, the latitude of any given spot, as de- 


ble. As a matter of fact, it had been noticed, even 
as far back as the last century, that there was a slight, 
but perceptible, variation. The latitude of a given 
spot, as shown by two observations taken at differ- 
ent times, would be found to vary. 

Between the years 1884 and 1888, Dr. 8. C. Chan- 
dler gathered together all the observations that had 
from time to time been made, and, after a careful 
analysis, was able to prove that these variations afte 
accounted for by the fact that the earth does not 
rotate about its axis of figure, as above described, but 
about another axis, which he called the axis of rota- 
tion. This axis of rotation bisects the axis of figure 
at its center, and always preserves the same direction 
in space; but its poles slowly describe a circle about 
the poles of the axis of figure. From this considera- 
tion it is evident that the parallels of latitude do 
not preserve the same planes relative to space ; but 
have an oscillatory motion. Hence the variation. 

The motion is fairly well illustrated by a spinning 
top, whose center of gravity remains in the same ver- 
tical line, while the peg and the head describe two 
circles about this vertical line. The motion of any 


the motion of the lines of parallels of latitude on the 
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toe | reason that the latter is complex, being made up of 


13 in a small circle which is itself moving around the 
_ pole of the earth’s figure. 


‘\and 434 days; that of the larger between 3861 and 


- 08 | about 8 feet. 


sen the Pacific Coast and one on the Atlantic. 


earth’s surface, The above illustration will only ap- 
| proximately show this motion of the earth, for the 


| two superposed motions. The pole of rotation moves 


The period of the smaller circle is between 428 


36944 days. 

The radius of the smaller circle is 14 feet. The 
center of the circle itself travels in an ellipse, the 
major axis of which is about 25 feet, and the minor 


A remarkable verification of Dr. Chandler's dis- 
covery was afforded by a series of tidal observations 
extending over 35 years, two of which were taken on 
These 
show a mean time of oscillation of the sea’s level of 
431 plus or minus 4 days, which agrees remarkably 
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with the period of revolution as mentioned above. 
Newcomb had pointed out that if the theory of the 
revolution of the axis of rotation were true, low tide 
at any spot should occur when the pole of rotation lay 
nearest that spot--a suggestion with which the above 
tidal observations fully agree. 
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THE TEMPERATURE OF LAKES. 

According to Desmond Fitz Gerald, M. Am. Soe. C. 
E., in a paper recently read at the annual convention 
of the society, the observation of the temperature of 
the water in lakes and reservoirs is attended with 
more difficulty than is generally supposed. Hitherto 
the taking of readings at any considerable depth has 
been rendered difficult and tedious on account of the 
|unsuitability of the ordinary mercurial thermometer 
for such work. The invention of the thermaphone 
by Messrs. H. E. Warren and O. C. Whipple enables 
the observer to take in a few minutes a morc accu- 
rate reading than was formerly possible after an 
hour’s careful work, 

The thermaphone is based upon the principle of the 
Wheatstone bridge, and it enables the temperature 
to be read at the surface of the water, the two met- 
als which form the circuit being suspended at the de- 





Canada| bave been in the market for years fora bottle that | sired depth. The two arms which complete the cir- 


cuit at the surface are connected with a telephone 


ear the conclusion that we cannot obtain such a bottle ;| which takes the place of the customary galvanometer. 


The theory of this very sensitive and accurate instru- 
ment is based upon the fact that different metals have 
different electrical temperature coefficients. A circu. 
lar slide wire is connected to the two coils of dissimilar 
metal, which are lowered to the desired depth by 
means of two leading wires. This slide wire is wound 
around the edge of a disk, which carries a dial, grad- 
uated in degrees of temperature. A leading wire con- 
nected with the junction of the two metal coils con- 
nects with a telephone receiver and terminates in a 
radial contact arm, which travels upon the above 
mentioned disk. The ends of the slide wire are put in 
circuit with a battery. In reading the temperature, 
the radial contact arm is moved back and forth over 
the dial, and the telephone is held to the ear. 

The buzzing sound in the telephone increases or de- 
creases as the hand passes a certain point on the dial. 
By continually moving the hand, a point will be found 
at which the sonnd ceases altogether. The reading at 
this point indicates the temperature of the distant coil. 

“This instrument is so accurate that its results can 
be depended upon to mach less than 01° F., anda 
series of temperatures throughout the vertical can be 
taken with an allowance of about a minute for each 
point observed.” 

Surface Temperatures.—During the winter, from the 
latter part of December to the breaking up of the ice 
in the spring, the temperature of the water under the 
ice is 82° F. The water then warms at a uniform rate 
to 72° F. in the middle of June, From that time tothe 
middle of August it varies between 73° and 78°, and 
then falls regularly to 37° in the middle of December. 

Bottom Temperature.—In a pond less than 25 feet 
deep the bottom temperature varies very little from 
that at the surface. In the deeper lakes very interest- 
ing phenomena occur, which bave an important bear- 
ing upon the question of domestic water supply. The 
observations were taken in connection with the Boston 
water works at Lake Cochituate. 

The point of maximum density of fresh water is 
39:2 F. This is about the temperature of the bottom 
of the lake when the surface freezes, ‘The several 
strata lie in their order of density, decreasing gradually 
until within a few feet of the surface, when they sud- 
denly fall to the freezing point adjoining the ice.” 
The body of water remains unchanged throughout 
the winter. At the breaking up of the ice, the surface 
water warms up to the temperature of the bottom 
layers ; the whole body is thrown into “ unstable equi- 
librium,” and circulation takes place from top to bot- 
tom. As soon as the surface is 5° F. warmer than the 
bottom, circulation ceases. Although the temperature 
of the surface continues to rise, “ the bottom remains 
at exactly the same temperature throughout the long 
period of stagnation,” covering about seven months, 
daring which time it varies only a few tenths of a 
degree. From this it is evident (1) that the agitation set 
up by the winds at the. surface does not penetrate 
very deep (experience shows fifteen feet to be about 
the limit); (2) that there are no convectional currents 
at work to effect a change of temperature; and (3) 
that water is such a poor conductor of heat that the 
hottest sun’s rays are not perceptible at the depth of 
sixty-five feet. 

Weekly observations of temperature in Lake Cochi- 
tuate for a period of four years show that the surface 
agitation by the wind keeps the water at an even tem- 
perature for the first ten feet of depth, and that be- 
low fifteen feet the effect is very slight. 

The Effects of Stagnation.—The deeper, quiescent 
layers of water gather the organic matter from the 
waters above, and “ decay goes on until the oxygen is 
used up.” The water becomes dark in color and ac- 
quires a disagreeable swe. 

Commenting upon these facts, Mr. F. P. Stearns 
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stated that these lower strata of water, which are an- 
able to get any fresh supply of oxygen from the air, 
accumulate free ammonia and other solid and gaseous 
products of decomposition. Hence it is desirable that 
the domestic supply should be taken from near the 
surface and waste water drawn off from the bottom. 
In this way the evil effects of summer stagnation may 
be partly overcome and the whole body of water im- 
proved at the eutumnal overturning. 

It is possible in the summer to sink a bottle to the 
bottom of Lake Cochituate and bring up ice-cold 
water, and, at the same time, fill another bottle with 
water from the surface that is 80° in temperature. In 
view of this great difference in temperature and the 
purity of the surface water, the author of the paper 
suggests that any one living neara deep lake could 
obtain very pure ice-cold water during the summer 
months by taking it from the surface and leading it 
through a coil of pipe placed in the cold stratum of 
water at the bottom. 

Observations of Lake Superior, taken in August, 
show a bottom temperature of 38°8° F. in 158 fathoms, 
the surface temperature being 50° to 58° F. 

Prof. Le Conte, in August, 1873, found Lake Tahoe, 
in Cali ornia, to be 39°2° at 1,506 feet; 41° at 772 feet, 
and 67° at the surface. 

Nine soundings, taken in Lake Thun, in 1848, to a 
depth of 550 Swiss feet, show a mean temperature of 
40°7°. 

The Lake of Geneva, which is 1,000 feet deep, shows 
a mean temperature of 41°2°, as the result of seven 
years of observation. 

As the result of his own and other observations, the 
author arrives at the conclusion that ‘‘in a lake of 
the first order, like that of Geneva, the winds produce 
a mechanical mixture of the layers to a considerable 
depth below the surface;” *‘the smaller the lake the less 
these mechanical effects are felt,” ‘* but that this heat- 
ing is not due to conduction seems to be proved 
by the fact that, at 65 feet depth, conduction . has 
no effect in seven months’ time on the bottom tem- 
perature of Lake Cochituate.” 

ee 
THE HEAVENS IN DECEMBER. 

The first hours of a December night witness a visible 
brightening of the eastern heavens upon the entry of 
Orion and his splendid neighbors Taurus, Auriga, 
Gemini and Canis Major. One of the finest pageants 
that Nature affords to the contemplative observer is 
the vast procession of these starry magnificoes of the 
sky. Whenever they are visible there.is nothing on 
the earth or in the dome that can take precedence 
before them. I should be very sorry if my memory 
could ever lose the impression that they made upon 
my eye and mind one morning before sunrise on the 
peak of Etna, last September. Even the great crater 
on whose broken edge I stood, with its strange fires 
glowing and moving mysteriously in the depths, and 
the immense circle of the horizon sweeping 800 miles 
across sea and land, were spectacles less commanding 
than that of Orion and his company sentineling the 
purple-black heavens. 

This is a good time, before the heavy snows of mid- 
winter have rendered the out-of-door use of a tele- 
scope inconvenient and uncomfortable, to study the 
starry treasures that cluster in the constellations 
just named. The Pleiades in Taurus and the Hy- 
ades, forming the V-shaped figure in the same con- 
stellation, are superbly beautiful objects for the opera 
glass, Is Aldebaran, the chief star in the Hyades, and 
one of the most beautifal anywhere in the sky, rose 
red or orange red? That is a question about which 
observers differ, and every amateur not color blind is 
entitled to have an opinion of his own concerning the 
color of that great sun in Taurus, asun far grander 
than our own. 

Look with a three-inch telescope at the bright white 
star Rigel in the foot of Orion and enjoy the sight of 
its little blue comrade. Try, the left hand star in 
the Belt of Orion, with a little larger telescope. It 
has a companion whose color is one of the curiosi- 
ties of the sky, but just what that color is nobody, 
apparently, knows. The distance between the two 
stars is about 2°5", and their magnitudes are 3 and 6°5. 
And do not neglect the Orion nebula hanging below 
the belt, an object whose interest for astronomer, or 
wayfarer among the stars, never becomes less. Aur- 
iga, too, has many telescopic beauties which lack of 
space prevents my describing, but to which such a 
book as Webb’s “ Celestial Objects” gives a clew, and 
Gemini presents to us the wonderful twin Castor, 
Yielding its duplicate charm to the smallest tele- 
scope. 

Jupiter is still the only planet conveniently situa- 
ted for observation. It is in Cancer, a few degrees 
southeast of the cluster of stars called the Beehive, 
and, about midnight, will be found half way up the 
eastern slope of the Zodiac. Not much that is new 
concerning Jupiter has been learned of late, but the 
unceasing and evidently violent changes that its sur- 
face undergoes lend value and interest to all care- 
ful observations of its appearance in the telescope. 

Venus continues to adorn the morning sky, but, hav- 
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ing attained ,her greatest western elongation at the 
end of November, she is now approaching the sun 
again, On the ist she is about five degrees from 
Spica, or a Virginis, and at the end of the month she 
will be in Libra, near the borders of Scorpio. Sbe 
will be near Satarn in Libra on the 22d, and for a few 
mornings before and after that date, and the conjunc- 
tion should be a sight worth getting up before sunrise 
to see. 

Mercury is in the eastern edge of Libra at the be- 
ginning of the month, moving sunward, and on the 
20th the planet will pass behind the sun. 

Mars is also in the eastern part of Libra and too 
near the sun for satisfactory observation. At the close 
of December it will be among the star clusters of 
southern Ophiuchus. 

Saturn, on the Ist, is about 2° north of @ Libre, ris- 
ing near 5o’clock in the morning. At the end of the 
month it will rise soon after 8 A. M. 

Uranus is near Mars at the beginning of the month, 
and will remain in Libra, being in conjunction with 
Venus on the 28th. 

Neptune is still between the starry horns of Taurus, 
rising in the afternoon and crossing the meridian in 
the middle of the night. 

December opens with a full moon, the phase occur- 
ring early on the morning of the 2d, when the moon 
isin Taurus. Last quarter occurs on the morning of 
the 9th in the constellation Virgo. December's new 
moon falls on the 16th, about 1:30 A. M., first quarter 
following in Pisces on the morning of the 24th, and 
the second full moon of the month occurring on the 
evening of the 3ist in Gemini. 

The moon passes the planets on the following dates: 
Neptune on the 2d; Jupiter on the 6th; Venus on the 
12th ; Saturn on the 18th; Uranus on the 13th; Mars 
on the 14th; Mereury on the 15th. This rapid series 
of conjunctions of the moon with Venus, Saturn, 
Uranus, Mars and Mercury shows, in a striking man- 
ner, how those five planets are just now strung along 
the zodiac in the morning sky. 

The sun enters Capricorn and the astronomical 
winter begins about 8 P. M. on the 2ist. It is noticea- 
ble that the astronomical seasons accord better with 
the character of the weather than do those of the civil 
almanac. GARRETT P. SERVISS. 

Calvert Vaux. 

Calvert Vaux, the eminent landscape architect, died 
in Brooklyn, N. Y., November 21. 

He was born in London, December 20, 1824, and was 
educated at the Merchant Tailors’ School, afterward 
studying architecture under Lewis N. Cottingham. 
At the suggestion of Andrew J. Downing hecame to this 
country in 1848, became Mr. Downing’s partner, and 
was engaged with him in landscape gardening and 
architecture, the firm having laid out the ground sur- 
rounding the Capitol and the Smithsonian Institution 
at Washington. 

Afterward Mr. Vaux became associated with 
Frederick Law Olmsted and with him presented 
a plan for the laying out of Central Park in this city, 
their design having been accepted after competitive 
examination, which had been suggested by Mr. Vaux. 
During the work upon Central Park Mr. Vanx was the 
consulting landseape architect of the Department of 
Public Parks. His reputation as a landscape archi- 
tect was then firmly established, and when Prospect 
Park was laid out in Brooklyn, in 1865, it was 
after designs made by his firm. Subsequent to this 
the firm designed the public parks at Chicago 
and Buffalo and the State Reservation at Niagara 
Falls. Mr. Vaux was afterward appointed land- 
seape architect in the Park Department in this 
city, and with Mr, Olmsted prepared the plans for 
Riverside and Morningside Parks, as well as for the 
many small parks which were authorized by the 
Legislature, and are now in process of preparation. 
He was probably the best known landscape architect 
in this country, and was consulted as an expert in 
matters of that kind by architects all over the country. 

In addition to his landscape work, Mr. Vaux de- 
signed many country residences in Newport and else- 
where, as well as public buildings in this city ; the 
Belvedere, the graystone tower which stands at the 
lower end of the reservoir in Central Park, being a 
specimen of his work. He also published an architec- 
tural book entitled * Villas and Cottages.” 
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A Great Bell. 





-— 


_ 
a 





At a few minutes past nine o’clock, October 30, the | 


casting of the great bell for the tower of St. Francis 
de Sales Church, Cincinnati, began, and the flow of 
metal was continued for about two hours before the 
work was completed. It is the largest bell in the 
United States, and fifteen tons of bell metal were 
used in the casting. In addition to this, the clapper, 
which is already cast, weighs 640 pounds. The main 
dimensions of the bell are: Diameter of the ring, 9 
feet: diameter of crown, 5 feet. It is 7 feet high. 
Swung in the tower, the bell is to cost $10,000. For 
illustrations of the mode of casting such bells see 
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Cycle Notes, 

Bicycle Law.—Summing up the law pertaining to 
bicycles in a general way, it may be said : 

1. Municipal corporations or cities are liable to a 
bicyclist for injuries incurred by reason of defective 
roads (namely, unguarded embankuient, a deep rut, & 
large stone), provided he is not guilty of contributory 
negligence. A city is under no special obligation to 
wheelimen, and the defect must be such as to cause in- 
jury to vehicles in general. A bicyclist injured while 
riding on Sunday for pleasure or business cannot re- 
cover in States where “‘ Sunday laws” are in force. 

2. A wheelman has a right of action against the 
driver or owner of a vehicle who willfully or negligert- 
ly eauses a collision or damages his wheel while left 
standing by the street curb or roadside. It is the 
duty of a wheelman, however, to avert collision if 
possible, and he cannot recover damages if bis own 
negligence is the proximate cause of the injary com- 
plained of. 

8. A traveler riding on the left hand side of the road 
probably assumes all risk, and is prima facie guilty of 
negligence. 

4. Vehicles going in the same direction, the hinder- 
most may pass on either side. 

5. Sidewalks are exclusively for foot passengers, but 
a foot passenger has a right to walk in the highway, 
and is entitled to cross the street where he may elect, 
but is guilty of negligence if he attempts to cross ahead 
of a vehicle. And the fact that a vehicle is on the 
wrong side of the road is no evidence of negligence in 
an action for injury to a pedestrian. 

6. A bicyclist employing an immoderate rate of 
speed on a highway or street may be liable civilly or 
criminally in case of accident. If he recklessly runs 
his wheel against a pedestrian, he is liable for assault 
and battery. Recklessness wi.! sometimes supply the 
place of criminal intent. and if a bicyclist kilis a human 
being while going at a dangerous rate of speed he may 
be convicted of manslaughter. 

The term “immoderate rate of speed” cannot be 
accurately defined. It depends upon time, place and 
circumstances,— Detroit Free Press. 

The list of royal cyclists is now so lengthy as to rep- 
resent every European court, and with ‘the excep- 
tion of the Princess of Wales and the King of the Bel- 
gians, each of whom rides a tricycle, the word * bicy- 
clists” may be substituted for ‘ cyclists.” 

In the British royal family. the jist includes the Duke 
and Duchess of Connaught and their daughters, the 
Princess Louise (Marchioness of Lorne), the Princess 
Beatrice, who has only recently learned to ride; the 
Princess of Wales, the Duchess of Fife, the Princesses 
Victoria and Maud of Wales, the Duke of York and 
Princess Victoria of Schlesweig-Holstein, eldest daugh- 
ter of Prince and Princess Christian. 

On the Continent there is no better friend te cycling 
than the King of the Belgians, who takes the most 
paternal interest in the wheelmwen of his dominion. 

The Emperor of Germany has just betaken himself 
te the pastime, and other crowned bicyclists are the 
King of Portugal, the King of Spain, that daring bun- 
tress the Empress of Austria, the King and Queen of 
Itaiy, the King of Greece, and last, but not least, the 
Czar and Czarifia, for whom two tandem bicycles have 
been made in Nottingham, England. 

Of Continental princes and princesses devoted to 
the bicycle, the list would savor of the Almanach de 
Gotha. 

The bicycle craze has invaded the precincts of the 
Supreme Court of the United States. A member of this 
august tribunal may be seen almost daily spinning 
down the asphalt streets of Washington. 

The foremen of the New York Department of Street 
Cleaning have been mounted on bicycies to facilitate 
their inspection of the streets. 

In Brookline, Mass., a sign reading as follows greets 
the weary rider: ** Wheelmen wil) find drinking water 
at the right of the church.” 

Out in the fields of a suburb of Brooklyn, a land im- 
provement company has erected a comfortably covered 
shed with racks for wheels and a large ice water cooler. 

The new Hudson County Boulevard, in New Jersey, 
opposite the great city, is accessible to New Yorkers, 
and affords a fine fourteen milé ran. 

Commercial travelers who do not require to. carry 
many samples are using the bicycle in Texas, as they 
do not have to wait for trains between towns. 

Australia imported $400,000 worth of bicycles from 
England last year. 

A correspondent in the L A. W. Bulletin presents 
the following formula as a proper mixture of oil for 
lamps : Take a bottle which will hold a pint, fill it two- 
thirds ful! of the best lard oil, and the baiance with 
headlight oil, also add a piece of gum camphor about 
the size of a small egg, which, being broken in small 
pieces, easily dissolves. This preparation gives a nice 
white light, does not char the wick, and will not jolt 
out. 

Folding wooden or wicker crates for bicycie trans- 
portation can be purchased in Paris for one frane. 





The tenth anniversary of the safety bicycle was cele- 
brated by a banquet in London, a short time aga 
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A FRENCH RAILWAY ACCIDENT. 
An extraordinary railway accident occurred at the 
Gare Montparnasse, Paris. at 4 P. M, on the afternoon | 
of Tuesday, October The train from Granville en- 
tered the station at a speed of 30 to 35 miles an hour | 
and was not able to stop. The station has two stories, | 
the train house being in the upper story. The engine | 
and tender crashed through the wall at the end of the | 
station and fell to the street (Place de Rennes) below, 
a distance of 30 feet. Thanks to the Westinghouse 
brakes, which were applied by the condactor, all of the 


~) 
~~ 


ruilway carriages were saved from being precipitated 
into the street. The one handred and twenty-three 
passengers were considerably shaken up, but were not 
otherwise injured. The engineer and fireman were | 
thrown frew the engine and were not seriously injured. 
The only fatality was th. 

case of a newswoman, who 

killed by 
stone from the wall 


a piece of 
The 


escaped 


was 
engine parrowly 
a horse car and three load- 
Crowde 
of 


ed ownibuses. 
in front 
station for hours. 


lingered the 
Inquiry was made into 
the 

The waster mac! 
tributed it to the failure of 
brakes to rk. En 
gineers were forbidden to 
the Westinghouse 
when entering 


the cause of disaster 


inists at- 
the “A 
use 

brake 
minal 


ter- 
stations or stations 
provided with a bumper 
at the of the 
hand brakes being used for 


end rails, 
all ordinary 
Westinghouse brake being 
for 


our engraving, 


purposes, the 


reserved 
For 


was taken 


etberyvencies, 
which 
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New teork Cat Fiewer 
Company. 

After entering the wide 


hall of the spacious build 


ing at 119 West Twenty 
third Street, New York, 
the visitor is carried by 


the elevator to the second 
floor and ushered into the 


ecommodious rooms of the 


New York Cat Flower 
Company. The first 
glimpse of the wain sales- 
room, even ata quiet hour 
of the day, suggests a 
large and multiform basi 
ness: in a busy time the 
visitor finds himself sud 
denly among the largest 


i of cut flowers on 
A inoment 
lect bimself 


eollectior 
this continent. 


is needed to col 


after the burst of color 
and gale of fragrance 
which greet him, and then 
he will see substantial 


broad white tables ranged 


along the sides of the room 


and set in parallel rows 


between them, with gener 


ous floor spaces reserved 


buvers 
week 


and 


of the 


for salesmen 


Every day 


this room presents an an 


mated for. even on 


Sunday 


scene, 

in the early morn 
ing, exceptionally ener 
getic Christian buyers are 
hand 


moet 


for the freshest 
fashi 


! ‘ a . 
OWers ior Gecoracving houses of worship. 


on 
and onable 

On the | 
continuous broad tabling along the walls stand large 
boxes of roses as they come packed by the growers. 
Toe contents of others are deftly arranged in great 
heaps on the tabiesin front, which serve as counters. | 
Other parts of the salesroom are used for carnations, | 
violets, lilies, mignonette, similax, lily of the valley, 
with its poetical name here, as elsewhere, in the flower | 
trade, cruelly abbreviated to “ valley.” with other 
flowers i ®eason P 
at this season is 


ly for chrysanthewums, a new effect 


Passing into a middle room, which 


reserved exciusiv 


is witnessed. On side tables masses of immense flowers 
are grouped in deep mahogany-colored vases made of 
“ Pibrotta of wood pulp with a hard- 


ened shell and glazed surface, 


* a preparation 
These tumbler shaped 
vessels are eighteen inches deep and nine inches across 
at the top, bat their ample size is needed for the tall 








stout stems and the weighty flower heads they sup- 
port. 

In the middle of the room the floor is closely cov- 
ered with open boxes, each containing twenty-five 
chrysanthemums—the long stems and their dark 
luxuriant foliage nearly filling the boxes, which are 
four feet or more long, half the blooms being at each 
end of the box, and especially choice and tender 
flowers separately wrapped in tissue paper. Last week 
in a collection whose quality suggested an exhibition 
for effect and for premiums, choice specimens of the 
new white Mayflower were, perhaps, the most sensa- 
tional flowers. This variety and Nemesis, resembling 
the Daybreak carnation in its delicate pink color, 
commanded the highest prices of all. Flowers of 
Major Bonnaffon were also conspicuous among the 
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A RECENT RAILWAY ACCIDENT IN PARIS. 


best stock, and so were those of Philadelphia, the 
favorite new seedling of 1894. 

The third room of this immense floor, which, in its 
length of two hundred feet, reaches entirely through 
to the Twenty-fourth Street front, is in a way even 
more interesting than the others. This apartment, 
which is not open to the public, is the receiving depot. 
A powerful elevator lifts the boxes after they are de- 
posited on the first floor at this end of the building, 
where they are brought by immense vans direct from 
the growers’ establishments or by express wagons 
from railroad stations. The boxes measure about five 
feet in length and six inches in depth. Many are 
made of wood, the corners protected by zine strips, 
and other metallic-looking ones, two feet deep, are of 
heavy glazed papier maché, iron bound and securely 
strapped. The boxes are at once opened, the flowers 
examined and graded according to established 


standards, and acredit slip made out in the shipper’s 
name, with memoranda of the kind of flowers, the 
number received, and whether of the first, second or 
third grade. The flowers are then passed into the 
salesroom or stored in great refrigerators, which are 
ranged along one side of the receiving room in un- 
broken lines and have altogether a capacity of nearly 
five thousand cubic feet. ‘ 

The New York Cut Flower Company, of which this 
is the home and business center, is an organization 
new tothisindustry. Itis not a trust, and does not 
attempt to regulate business of its members, but it is a 
combination of some fifty commercial cultivators, who 
joined together to sell their products to wholesale 
buyers direct, instead of shipping, as heretofore, to 








commission houses. It has been estimated that the 
flowers sold on commission 
in this city ina year have 
a total value of one willion 
dollars. If this is double 
the real sum, the fifteen 
per cent charged by com- 
mission merchants would 
even then amount to 
$75,000, and the combined 
growers thought they 
eould get their flowers to 
the retailers for less 
money. At all events, 
they can now know defi- 
nitely about the sales of 
their stock, and if reports 
come back to the effect 
that it is unsalable for 
some reason they can in- 
vestigate the matter, as 
they could not do when 
the flowers had been sold 
on the old plan. The com- 
pany includes members 
from this State, New Jer- 
sey, Pennsylvania, Con- 
necticut, and Rhode 
Island. More than ninety 
per cent of the members 
use above twenty thou- 
sand square feet of glass, 
and some have glass 
houses which cover a 
hundred thousand feet. 
Many members are stock- 
holders, and those who are 
not sign certain co-opera- 
tive contracts, in which 
they agree to sell all their 
flowers through the com- 
pany.—Garden and Forest. 





Power Required for 
Electric Traction, 

In an article in the Sib- 
ley Journal of Engineer- 
ing, Mr. James Lyman 
gives the results of a num- 
ber of tests made in dif- 
ferent cities of the power 
required for electric trac- 
tion. At Rochester, where 
the first of Mr. Lyman’s 
records were obtained, 
there are about 20 miles 
of track which was in 
good condition at the time 
of the test. The number 
of cars on the road was 
40, each weighing about 8 
tons, and provided witha 
15 horse power geared 
motor. In general the 
road was level, but in the 
heart of the town there 
were some gradients of 
from 3 to 47 per cent. 
Moving on the level, the 
necessary tractive power 
averaged 38 lb. per ton of car, and for the whole run 
over the four principal routes at 65 miles per hour 
the average horse power was 1°4 per car, and the 
maximum 6 horse power, this latter only being used 
momentarily. 

At Buffalo the same average power was required, but 
the maximum was 66 horse power. Ina large Western 
city a car with the axles coupled direct to the motor, 
without the intervention of gearing, took 0°92 horse 
power per ton on the average, with a maximum of 4°7 
horse power. In wet weather the tractive power re- 
quired is reduced, the rain acting as a lubricant. Wet- 
ting of the rails round curves is particularly effective, 
the requisite traction power being thereby reduced by 
one-third. Comparative experiments made at Ithaca, 
N. Y., showed that on gradients the tractive force re- 
quired exceeds that on the level by more than the 
theoretical amount. 
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A STEAM ENGINE INDICATOR STOP MOTION. 

To readily stop the motion of the paper drum of an 
indicator, to change the cards or for other purposes, 
without disconnecting the operating cord. the im- 
provement shown in the accompanying illustration 
has been patented by Henry J. Parchman, of Cedar 
Falls, Wis. A frame is secured to the engine or other 
support, near the cord connecting the pantograph 
with the indicator, and on the frame are studs carry- 
ing pulleys around which the cord passes, one of the 
studs being mounted on a slide moving in a slot in the 
frame, the slide being locked in adjusted position by 
stops, one of which has a handle to facilitate moving 
the stop in the slot. The cord, after leaving the pan- 
tograph, not shown, passes under a pulley and around 
the pulleys on the frame, and thence over another 
pulley to the indicator, so that the several pulleys 
are rotated on the forward and backward movement 
of the cord. On one of the studs on the frame are 
fulerumed levers pivotally 
connected with other lev- 
ers fulcrumed on the other 
stud, a spring connecting 
the central pivots of the 
levers, and having a ten- 
dency to draw them to- 
gether against the pull of 
the operating cord. While 
the cord is to positively 
connect the pantograph 
with the indicator, the 
slide is locked in place on 
the frame, but when the 
eard is to be changed or 
the indicator stopped, a 
stop is loosened, permit- 
ting the slide carrying a 
stud and one of the pul- 
leys to slide in the slot 
in the frame, the pull of 
the operating cord then 
drawing the levers toward 
each other in the opposite 
direction, against the ten- 
sion of the spring. A 
yielding connection is 
thus introduced to compensate for the movement 
of the cord without affecting the indicator, the device 
working with indicators of any make, at any speed 
and in any postion. 











PARCHMAN’S STEAM EN- 
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MOTION. 
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AN IMPROVED WINDMILL. 

The windmill shown in the accompanying illastra- 
tion is designed to utilize the force of the wind to the 
greatest advantage, and to automatically shut off the 
wind from the wheels should its velocity become too 
great. The improvement has been patented by Hu- 
bert Schon, of Allegheny, Pa. On a vertical shaft set 
on a ball bearing is a bevel gear connection with the 
driving shaft, and on the upper end of the vertical 
shaft is the ball bearing of a frame supported by the 
shaft, there being journaled in the frame a horizontal 
wheel shaft carrying front and rear wind wheels. 
Each wheel has an inner and an outer rim, between 
which are the wings or blades, and each inner rim is 
closed at its front end by a cone, while a hood is at- 
tached to the front of the outer rim, to gather the wind 
and direct it to the blades. The vertical shaft is con- 
nected by beveled gears with the horizontal shaft, and 














SCHON’S WINDMILL, 


from the rear end of the latter extends a vane to hold 
the wheels to the wind. To regulate the speed of the 
wheels, a curtain or apron is mounted as a roll below 
the bottom of the hood of the front wheel, the pulling 
up of the apron cutting off the wind from the wheels. 
Attached to the upper edge of the apron is a rope 
which extends upward over a pulley and is connected 
with a governor that slides longitudinally on guide 
rods on a skeleton frame, the governor being in the 
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form of a box adapted to be driven rearward by the 
force of the wind, thus lifting the curtain or apron. 
Weighted racks acting on toothed trunnions on the 
curtain shaft counterbalance the governor and draw 
the curtain down when the wind decreases. To shut 
off the wind from the wheels at any time, a second 
rope is connected with the curtain, enabling the 
operator to raise it when desired. 
A TUBE OR PIPE CUTTER. 
For cutting boiler tubes or pipes, the device being 








firmly held in place while the work is being done, and 
the cutters having an automatic and 
positive feed, the improvement shown 
in the accompanying illustration has 
been patented by Patrick H. Benade, 
of Punxsutawney, Pa. The device 
comprises two aligned cylinders con- 
nected with each other at their ends 
by rods on which are journaled frames 
each carrying a cutter wheel. A cone 
with a longitudinal feather engages a 
keyway in one of the cylinders, the 
cone having a threaded shank en- 
gaged byan internally threaded sleeve 
which has on its outside a right and a 
left hand thread, on which screw nuts, 
levers carried on one of the nuts en- 
gaging inclined grooves on the other 
nut. When the tool is placed ip a pipe, and a wrench 
is apphed to the head, causing the cylinders to revolve, 
the nuts on the sleeve screw toward each other, caus- 
ing the levers on one of the nuts to travel up the in- 
cline of the other nut, as shown at the left in the illus- 
tration, the free ends of the levers thus moving into 
-irm contact with the inner surface of the pipe or tube. 
The continued turning of the cylinders then causes the 
shank of the cone to screwin the sleeve and feed the 
cone forward in engagement with the frames carrying 
the cutting wheels, which are carried around and fed 
outwardly as the turning continues. The turning of 
the tool in an opposite direction causes a withdrawal 
of the cutters and return movement of the cone, with 
a final release of the clamping levers from the inner 
surface of the pipe. On the outer cylinder is a gage 
with gage fingers adapted to set the cutters to the 
proper point at which the tube or pipe is to be cut off, 
the fingers resting against the end of the boiler, and 
being adapted to open and close, that they may be 
kept as close to the tube as possible loosely, the tool 
being adapted to cut several sizes. 
What All Boys Should Know, 

Don’t be satisfied with your boy’s education or allow 
him to handle a Latin or Greek book until you are 
sure that he can— 

Write a good legible hand. 

Spell all the words he knows how to use. 

Speak and write good English. 

Write a good social letter. 

Add a column of figures rapidly. 

Make out an ordinary account. 

Deduct 1644 per cent from the face of it. 

Receipt it when paid. 

Write an ordinary receipt. 

Write an advertisement for the local paper. 

Write av ordinary promissory note. 

Reckon the interest or discount on it for days, 
months, or years. 

Draw an ordinary bank check. 

Take it to the proper placein a bank to get the 
eash. 

Make neat and correct entries in day-book and 
ledger. 

Tell the number of yards of carpet required for your 
parlor. 

Measure a pile of lumber in your shed. 

Tell the number of bushels of wheat in your largest 
bin, and the value at current rates. 

Tell something about the great authors and states- 
men of the present day. 

If be can do all this, and more, it is likely he has 
sufficient education to make his own way in the world. 
If you have more time and money to spend upon him, 
all well and good—give bim higher English, give him 
literature, give him tnathematics, give him science, and | 
if he is very anxious about it give him Latin and Greek, | 
or whatever the course he intends pursuing in life de- 
mands.—Schoo] Supplement. 
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Engineers’ Licenses. 


Under a new law, all engineers in charge of power or 
heating plants in Massachusetts must be licensed, and 
in order to be licensed, they must pass an examina- 
tion, arranged by the State authorities. Although 
enacted last winter, the law only went into operation 
in August, and the examinations are now open to can- 
didates, who, if the daily papers are to be believed, do 
not take much satisfaction inthem. It will be remem- 
bered that the supervising architect of the Treasury 
Department once wanted some assistants, who, either 
under the civil service laws or some special provision, 
were to be selected by competitive examination. The 
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examination was held, but, if we rewember rightly, 
not one of the applicants could pass it, and it was 
necessary to fill the positions in another way. So with 
the Massachusetts engineers, as we are told. The ex- 
amination is a long one, some fifty or sixty questions 
being proposed, to which written answers must be 
given; and it appears that the questions are mainiy 
theoretical, involving principles which can be learned 
from books, but which working engineers have little 
oceasion or opportunity for studying. The conse- 
quence is, as we are told, that the first-class licenses 
will go to youths fresh from the technical schools, who 
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know all about heat units and calorimeters, but would 
have considerable difficulty, on starting the engine un- 
der their care, in finding the valve for draining the 

water out of the cylinders, even if the propriety of this 
operation should occur to them; while the men who 
have handled engives intelligently and sucecessfuliy for 
twenty or thirty vears are, as we are informed, in dan- 
ger of being deprived of their livelihooG because they 
eannot solve a mathematical problem involving the 
solution of a quadratic equation. How much founda- 
tion there may be for these complaints, we cannot say, 
but it would certainly be a mistake to undervalue ex- 
perience in such examinations. Of course a man who 
has greased a locomotive successfully for twenty years . 


might blow up a heating boiler at the first trial; but 
on the other hand, algebraic formulas cannot teach 
the light hand and quick eve of a good mechanic; so 


that such examinations should be arranged to test 
both the theoretical knowledge and the practical in- 





telligence of the candidate, and great skill on the part 
of the examiner is necessary for this.—Amer. Architect. 
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AN IMPROVED RAILWAY CAR JACK. 


A device especially designed to facilitate removing 
and replacing worn-out brasses in the journal boxes of 
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KELLER’S RAILWAY CAR JACK. 





car axles, or for raising the box without disturbing 


the position of the wheel on the track, is shown here- 
with, and has been patented by Daniel A. Keller, of 
Rincon, New Mexico. The jack is shown in perspec- 
tive in full lines in the illustration, its position on the 


car wheel relative to the journal box, when in use, 
being indicated by dotted lines. Transverse hooks, 
adapted to engage the top of a car wheel, are formed 
integral with a threaded cross bar, in which screws a 
screw rod, on which is hung a cross bar with depend- 
ing angular arms, adapted to engage the uuder side of 
a journal box. The device affords a square lift, pre- 
venting cramping of the journal brass at any point 
The power is applied at a point about fourteen inches 
above where it is applied on the ordinary pony jack, 
and the device can be set and used at ordinary pas 
senger platforms. The inventor claims to be able, 
with this jack, to raise a journal box in one-fourth 
the time taken with the usual appliances, doing the 
work with less labor, 
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THE NEW PORT OF COPENHAGEN. 
Copenhagen has so old a history as regards maritime 
commerce that it seems strange to hear a new port of 
this city spoken of, and yet it is really the case that it 
has just been provided with an entirely new one com- 
plete in every part. It is a question of a free port 
which has been exeavated in order to permit Danish 
commerce to vie with the influence of the maritime 
canal that the Germans are now giving up to exploita- 
tion between the Baltic and North Seas. We have 


rps , 
already spoken of this latter enterprise, and have} 


471 meters in length and 188 in width, but only the 
southern and eastern banks of which form part of the 
|free port. Atthe side is situated the central dock, 
|which has a depth of 7°58 meters. The point of the 
| wharf that separates it from the southern basin pre- 
‘sents two indentations in the form of careening docks 
‘in which land the ferryboats of Malmo, At this point 
we perceive a railway station that permits passengers 
‘to pass directly from the cars to the ferryboats or 


| vice versa, 


The southern basin skirted by the large eastern mole 


shown not only the military, but the commercial pur-| (the one that is seen in the foreground of our engraving 


pose that it is to satisfy. It is a question of diverting 
the trade that has hitherto been carried on through 
Cape Skagen, and of patting the German ports of the 
Baltic in direct relation with the ocean, or at least of | 
making Hamburg the great entrepot of the consumers | 
and dealers of the Baltic. It is therefore desired to 
take from Copenhagen the brilliant role that it has 
hitherto played. 

Established in part upon the island of Seeland and 
in part apon that of. Amagar, commanding the Sund, 
and, on each side, even, of one of the arms of this 
strait, this city has very naturally, for ages, been ac- 
quiring a very great importance. As may be seen from 
a simple giance at a map of Northern Europe, it has a 
preponderant situation. It is the natural metropolis of 
the Baltic and the center of the transactions of the 
north. This port isapon one of the most frequented 
maritime routes in the world. The fact is that Copen- 
hagen, or, to ase the trae Danieh word, Kjobehavn, has 
developed in an extraordinary manner. In 1870 its po- 
pulation was but 181,000 inhabitants, while at present 
it reaches and even doubtless exceeds 400,000 soule. As 
regards the traffic properly so cailed, while in 1857 there 
were but 10,045 sail vessels on the list of entries and 
9,905 on the list of clearances (vessels which at that 


and that’separates it from the Oresund) is divided into 
two docks by a terreplein 314 meters in length by 56 
in width. The western one of these is but 8°22 meters 
in depth, while the rest of the basin is 9°14 meters. 
The large eastern mole, which is 940 meters in length 
up to the jetty, does not belong wholly to the free 
port, being divided lengthwise nearly in the center by 
the grillage that completely surrounds and isolates 
the grounds of the port. The method of executing 
the work was quite interesting, everything having 
been reclaimed from water, and the terrepleins rising 
from depths as great as 4 meters. A portion of the 
wharves are of granite, and certain of them of piles 
faced with metallic plates. 

Railways intersect all the wharves, which possess a 
superficies of 36 hectares and a length of 3,660 meters. 
They connect with the Danish system. The sheds 
and stores are numerous, are provided with elevators, 
and are constructed of fireproof materials. At the 
south western corner of the great southern basin there 
is a central station of electricity that distributes power 
to the elevators, cranes, etc., installed upon all the 
wharves, and that afford a profusion of light every- 
where. We must not forget a vast grain elevator 38 
meters in height and 50 in length provided with carry- 


When all the olive oil has been incorporated, add the 
rose water freely, then the spirit of rosemary, and 
finally the remaining portion of the ammonia. It 
will be found that the amount of liquor ammoniz 
fort. necessary in the first instance will not exceed 4 
fluid drachms. The cream color of the lotion is pro- 
duced on adding the remaining portion of the am- 
monia, and the ewulsion so made will keep perma- 
nently without a sign of decomposition or separation. 
Twenty minutes should be the time occupied in 
manipulation. 
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Scientific Teaching as to Alcohol, 

Evidenee as to the action of alcohol upon the 
buman body has been collected, not by hysterical 
prohibitionists, but gathered from the laboratory, the 
autopsy room and the bedside. One series of facts open- 
ing a decidedly new field has been obtained through the 
works of the experimental psychologists. Through the 
efforts of some of these gentlemen—and we may men- 
tion particularly work done at the Heidelberg Uni- 
versity—it seems to be established that alcohol has an 
effect in dulling simple mental processes, such, for ex- 
ample, as learning by rote, simple arithmetical caleu- 
lations, and the simpler association of ideas. An- 
other series of facts which tend to show the evident 
effects of alcohol is that which have been collected 
by students of heredity, particularly the relation of 
heredity to degeneration in families. The French 
alienists, in particular, have shown that one of the 
most prominent of the factors in leading to the devel- 
opment of mental and physical degeneration is the 
use of alcobol, and it isfurther urged by these inves- 
tigators that aleobol has more than an individual or 
family effect, that it produces serious deterioration of 
the human race. 
Of course, the effects thus claimed are all due to 








epoch were bat of small individual tonnage), the sole 
movement with exterior ports 


jng belts, the offices for the brokers, the dormitories 


the abuse and excess of aleohol. Whether a further 
and more careful investiga- 





comprised, among the list of 
entries, 6,151 sailing vessels, 
gaging 233,304 tons and car- 
rying 219,290 tons, and 6,449 
gaging 1. 783, 138 
carrying 781,590 
The clearances were 


steamers, 
tons 
tons. 
6,045 sailing vessels, gaging 
229,024 and carrying 
40,438 tons, and 6,527 steamers 
ofa gage of 1,858,000 tons and 
earrving 231,087 tons. In 
truth, the port was no longer, 
with the new conditions of 
maritime navigation, ade- 
quate for such a movement. 
Not oniy were the mechani 
eal installations defective 
therein, and the entrance 
channels of little depth, bat 
the atilizable surfaces were 
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tion would show that a 
moderate use of alcohol leads, 
eventually, to somewhat 
similiar results, we cannot 
say. As regards the evi- 
dence against alcohol fur- 
nished by clinicians and 
pathologists, there has really 
been nothing particularly 
new added in late years. But 
if one take an unbiased sur- 
vey of the position of medical 
knowledge and of medical 
men toward alcohol, and 
compare it with that held 
by them fifteen years ago we 
feel sure that he will see that 
the feeling against the use of 
it is much stronger. This is 
because there has been a 
gradual accumulation of facts 








very limited. In reality, this 
port was formed only of a 
narrow passage between the 
islands of Seeland and Amagar, as may be seen in any 
plan of Copenhagen. There were indeed, under the 
protection of the fortifications, many basins for small 
boats, and canals ramifying throughout the city, but 
for larze ships there were but a few docks in inade- 
quate basins in the northern part of this passage. It 
was in the Oresund, between the coast of Seeland on 
the one hand and the fort of Three Crowns and that 
of Lunette on the other. 

It is true that about ten years ago the “ Limekiln 
Basin” had been dredged, with a small annex basin 
wholly to the north of the Oresund, but this had im- 
proved nothing, since this basin was very isolated, 
withont ways of communication, and presented ata 
maximum an inadequate depth of 7°53 meters. 

A reform was necessary, and became obligatory when 
the Kiel Canal was begun, since, if something was not 
done quickly and energetically, the situation of Co- 
penhagen would be lost forever. In March, 1891, there 
was decided upon the construction cf a free port pre- 
senting all the advantages of sach establishments and 
designed to becomea place of entrepot under the best 
This work was rapidly brought 
toa happy termination, and the port was opened at 
the ond of 1804. It cost at least $3,500,000, three of 
which were farnished by the Port Commission, which 
eonstructed the basina, wharves, platforms, railways, 
and buildings, and the rest by a commercial company 
especially organized for the exploitation of the port. 
The latter is established upon ground entirely sub- 
inerged bet ween the glacis of the citadel and the Lime- 
kiln Basin, with whieh it even unites in part under the 
name of the Southern Basin. We shall say nothing 
of the old of Oresund, which was, however, 
dredged to8 meters, The new port opens opposite the 
fort of Three Crowns through a channel of 106 meters, 
9 meters deep, protected by a great breakwater of 400 
meters, and bordered to the south by a jetty which, 
like the breakwater, is of blocks of concrete. Upon 


conditions possible. 


port 


EYE VIEW OF THE NEW PORT OF COPENHAGEN. 


for the laborers, and the storage warehouses for the 
ships. The Port Society has the right to issue war- 
rants upon the merchandise deposited. 

What will doubtless permit of the great develop- 
ment of the new port is that the charges are reduced 
toaminimum. A ship of 1,000 tons will have to pay 
but 252 crowns, while the charges formerly amounted 
to 1,843. It must be taken into consideration, too, that 
Copenhagen is but very rarely frozen in, and that the 
entrance to it isalways possible, the tide being almost 
null. Some German companies have already installed 
regular services between America and this port as the 
head of the line, and the Danes flatter themselves that 
they will see their magnificent maritime establish- 
ment become for Northern Europe the general entrepot 
of the products of America and Western Europe.—La 
Nature. 








A Famous Hair Lotion, 

The Pharmaceutical Journal states that the original 
formula for the so-called Dr. Locock’s hair lotion is: 
Expressed oil of mace, 4 ounces; ol. olive, 16 fluid 
ounces ; liquor ammonia fort., 16 fluid ounces ; spirit 
rosmarinvi, 32 fluid ounces; aqaz# rosm, to 2 gallons 
(imperial). The lotion was first prescribed by Mr. 
Alexander, the celebrated oculist, for his wife, and it 
proved successful. Dr. (afterward Sir Charles) Lo- 
cock, being an intimate friend. introduced it first in 
his own family, and afterward recommended it exten- 
sively among his numerous lady patients—hence the 
name. The art of dispensing the lotion consists in 
thoroughly beating up the expressed oi] of mace with 
a wooden pestle, adding the olive of] in fairly large 
quantities at a time, and very small quantities of 
strong ammonia to saponify each such addition. 
Toward the middle of the process the oil of mace 
assumes a granular appearance of a reddish color. 
Should it not do so, or should the mace be converted 





entering, we meet with the southern basin, which is 





into a gelatinous mass, further manipulation may be 
abandoned, for the resulting emulsion will separate. 





carefully ascertained and 
thoroughly proved, demon- 
strating the ill effects of the 
drug. It is for the reason that the position of 
medical men regarding the use of alcohol has been 
always conservative and never fanatical that the 
present slight shifting of the front deserves the at- 
tention of our law makers and of all of those citizens 
who are interested in good government and in the 
social problems of the day. 


-— 


Ancient Glass Makers. 

The glass blowers of ancient Thebes are known to 
have been as proficient in that particular art as the 
most scientific crafteman of the same trade of the 
present day, after a lapse of forty centuries of so-called 
“progress.” They were well acquainted with the art 
of staining glass, and are known to have produced 
that commodity in great profusion and perfection. 
Rossellini gives an illustration of a piece of stained 
glass known to be four thousand years old, which dis- 
played artistic taste of high order, both in tint and 
design. In this case the color is struck through the 
vitrified structure, and he mentions designs struck en- 
tirely in pieces from one-half inch to three-quarters 
inch thick, the color being perfectly incorporated 
with the structure of the piece, and exactly the same 
on both the obverse and the reverse sides. The priests 
of Ptah at Memphis were adepts in the glass maker’s 
art, and not only did they have factories for manu- 
facturing the common crystal variety, but they had 
learned the vitrifying of the different colors, and the 
imitating of precious stones to perfection. Their imi- 
tations of the amethyst and of the various other 
colored gems were so true to nature that even now, 
after they have lain in the desert sands from two thou- 
sand to four thousand years, it takes an expert to dis- 
tinguish the genuine articles from the spurious. It 
has been shown that they used the diamond in 
cutting and engraving glass. In the British Museum 
there is a beautiful piece of stained glass, with an en- 
graved emblazonment of the monarch Thothmes IIL, 
who lived 8,400 years ago. 
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Sand and Cement, 

As a contribution to the literature upon the subject 
of strength of mortar as influenced by the size of the 
particles of sand used in wixing, Mr. A. 3. Cooper, 
United States assistant engineer, recently published a 
description of tests made by him to compare fine 
beach sand with the coarser varieties in the Journal 
of Franklin Institute, from which the following ex- 
tracts are taken. 

During the construction of a mining casemate at 
Fort Pulaski last year, the question arose as to the 
advisability of using fine beach sand instead of coarse 
river sand, on account of the greater cost in obtain- 
ing the latter. The writer took the position that 
the fine sand would be nearly as good, in fact good 
enough, and as its employment was estimated to 
save at least $1,000 in the total cost of the work, a 
short series of experiments was made, which, to the 
astonishment of all connected with the work, proved 
the fine sand to be slightly stronger than the coarse. 
These results were spoken of as being opposed to those 
obtained by all previous experimenters, and this fact 
induced the author to investigate the question in a 
more thorough and scientific manner. 

The first matter to be settled was the method of 
working in order to eliminate as many uncertainties 
as possible. Where close figures are to be expected, a 
slight inaccuracy in the work might lead to erroneous 
conciusions. After looking over all of the different 
methods, the following were finally adopted as being 
the most suitable for this work. 

The sand was first graded by means of thirteen 
sieves, ranging from 8 to 140 wires to the lineal inch, 
and the grades indieated by the two sieves used. The 
grade 8 12, for example, means that the sand in this 
grade passed a sieve with eight wires to the inch, and 
was held by one with twelve wires. It was concluded 
to mix the mortar rather dry, about the consistency of 
moist snow, so as to be able to handle the briquettes 
immediately after moulding them. It was also be- 
lieved that a dry mortar would give more even re- 
sults under uniform pressure than a wet one. The 
sand and cement were first carefully weighed, then 
they were mixed dry by means of a square box with 
a rod run through the corners, after the manner of 
General Q. A. Gillmore’s concrete mixer. The water 
was measured with a graduated glass, and mixed 
into the cement and sand on a stone table with a 
trowel. If the mortar appeared too dry, more water 
was added ; and if too wet, note was made of the 
fact, and the set proceeded with. In nearly all cases 
enough mortar was made at one mixing to make 
eight briquettes. Four of these were broken at the 
end of a week, and the remainder in eight weeks. 
As a difference of one per cent of water in the finished 
mortar could not, in all cases, be detected, a series of 
tests was made to determine the effect of such vari- 
ations. The results proved conclusively that slight 
variations in the amount of water might cause consi- 
derable differences. 

It should also be borne in mind that some cements 
and some sands of the same size require more water 
than others to vield a mortar of the same consistency. 
Generally speaking, fine sand requires more water 
than coarse, and natural cements more than Port- 
lands. The briquettes were moulded in brass moulds 
of the form recommended by the committee of the 
American Society of Civil Engineers in 1885, but were 
not pressed in by hand as recommended by this com- 
mittee. The method used by Professor Charles D. 
Jameson was adopted. Professor Jameson put his 
mortar into the moulds under a uniform pressure of 
150 pounds per square inch, while in this work 200 
pounds was used: The press consisted of a simple 
lever arranged in such a manner that when pressure 
was applied nothing but vertical pressure would be 
transmitted to the briquette. 

Generally speaking, the coarser the sand, the 
stronger the mortar wade from it ; but the difference 
between the grades below 30-40 are so slight that, as 
far as sizes are concerned, they might be considered 
in one class. There seemed to be a tendency toward 
an inerease in strength with grades below 100-120, 
but so few samples of these grades were obtained 
that this slight increase may be put down as acci- 
dental. There is an unmistakable indication of weak- 
ness in the upper grade, 8-12. 

It is apparent that the specific gravity of all of the 
various kinds and grades of sand tried are not materi- 
ally different, and that, therefore, the difference found 
between the weights of equal volumes are principally 
due to the different percentages of voids. It is further 
apparent that the smaller the grade, the greater the 
percentage of voids in loose sand, and vice versa; 
while in well packed sand there is practically no dif- 
ference in percentage of voids. These results indicate 








that uniformity of mortar briquettes for tests can be 
obtained only by either measuring the sand while well 
packed or by weighing. 

Conclusions.—(1) Other things being equal, coarse 
sands are better than fine sands for cement mortar up 
to the grade 12-16, or about 7, of an inch in diameter. 
2) Below the grade 40-50, or about ¥ of aninch in 
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diameter, there is no practical difference in the value 
of the different sands, as far as the size is concerned. 
(8) The shape and condition of the surfaces of the 
grains of different sands has as much to do with their 
value for cement mortar as the size, 
———_—_—_ —-0- 
New Power Plant of the Niagara Falls Hydraulic 
Power and Manufacturing Company. 

In view of the efforts being made to utilize the ra- 
pids of the St. Lawrence and the Ottawa along the 
shores of the island of Montreal, for the purposes of 
supplying power and electric lighting to manufactur- 
ers and others, the following description of the power 
plant now being constructed by the Niagara Falls 
Hydraulic Power and Manufacturing Company will be 
of interest to the public. 

The hydraulic basin from which water is now taken 
for furnishing power to the various wills supplied with 
power by this company is located parallel to and 
about 300 feet back from the edge of the high bank of 
the Niagara River on the Canadian side. For this 
new plant the water will be taken in an open canal 
from this hydraulic basin to a forebay 30 feet wide 
and 22 feet deep, which is now being built near to the 
edge of the high bank. From this forebay, penstock 
pipes built of flange steel, eight feet in diameter, con- 
duct the water down over the high bank 210 feet to 
the site of the power house on the sloping bank at the 
edge of the water in the river below the falls, 

The site for the power house is now being cleared ; 
broken and disintegrated rock mixed with huge bow}- 
ders which have fallen over the bank in past ages cov- 
ered the site in places to a depth of 75 feet. The work 
of clearing this material from the site of the power 
house, which is now nearing completion, has been 
largely done by means of a giant or monitor. This is 
the machine so extensively used in the gold mines of 
the West for excavating by means of a stream of water. 
The machine in use at this point is the first used in 
the East. Below this debris is a stratum of Medina 
sandstone, on which the power house will stand. 

The building will be 60 x 100 feet, the intention being 
to add to the length of the building (60 feet) and place 
other wheels, fed by separate penstocks, from the same 
forebay as above as demand arises. There are four 
turbine wheels of the horizontal type, furnishing 
about 8,000 horse power to be located in the first floor 
of the power house. These wheels will work under a 
head of 210 feet, the highest head under which water 
has ever been used for power in the quantity proposed 
in this plant. The pressures exerted by water under 
this head are enormous, and every detail of the pen- 
stock and waterwheels must be designed with the 
greatest care to hold it. 

The penstock leads from the forebay vertically about 
135 feet to the top of the sloping bank, thence down 
the slope to the side of the station next to the bank, 
making the total length of the eight foot pipe about 
240 feet. Into the building the pipe, 10 feet in diame- 
ter, runs horizontally suspended over the tailrace. The 
thickness of the steel is fifteen-sixteenths of an inch. 
All horizontal joints are butt strapped, held with 
three rows of rivets on each side. The cross seams are 
all double riveted. The necessity for strong work in 
this pipe will be seen when it is remembered that the 
total pressure on the end of the pipe exceeds a million 
pounds. From this horizontal portion of the penstock 
the water is taken directly up through 60 inch valves 
on to the waterwheels, which are supported upon 
iron beams stiffened by braces into the side of the tail- 
race. The four wheels for this plant are being built 
by James Leffel & Company, of Springfield, Ohio, 
under general plans and specifications made by the 
engineer of the Niagara Falls Hydraulic Power and 
Manufacturing Company. Three of these turbines are 
specified to generate each seventeen hundred horse 
power under a head of 205 feet, which is the minimum 
head estimated as obtainable, and to run at a speed of 
250 revolutions per minute. As the ordinary head will 
be from 210 to 215 feet. the power of these wheels will 
be from 1,800 to 2,000 horse power each.—Canadian 
Journal of Commerce. 

———___ —~+-2 + 
queer Kinds of Spectacles, 


Spectacles, to enable the user to see objects near at 
hand or at a distance, are made in a variety of forms. 
In a common form the glasses are in two parts, joined 
at the center, the upper halves being of a power suited 
to distance and the lower halves to reading. Some- 
times a piece is cut out of the glass and a piece of a 
different power is put in its place. Sometimes the vari- 
ation is made by cementing a wafer of glass over a part 
of the spectacle glasses, and sometimes by grinding 
away a part of the spectacle glasses. There are made 
also spectacles with crescent-shaped glasses, the upper 
part of the glass being cut out entirely; the wearer reads 
through the glasses and looks over them to see ata 
distance. There are spectacles called clerical glasse~, 
that are like glasses with the upper halves cut off ; the 
wearer looks down through the glasses to read, and lie 
ean see over them without effort when he looks at the 


congregation. 








343 


Poisons of Putrid Fish. 

In a short article, incorporated in the Bull. U. 8. Fish 
Commission recently issued, Dr. J. Lawrence Hamilton 
points out the connection between foul fish and filth 
diseases, Beginning with cholera, he notes the out- 
break of this disease in 1893, in the fishing ports of 
Grimsby and Hull, and instances cases of deaths which 
occurred from mussels, cockles and oysters from those 
infected ports. 

It is well known that fishing populations, from their 
slovenly and dirty habits, are more prone to endemic 
as well as epidemic affections. The author refers to 
Astrakan, the seat of the sturgeon and caviare indus- 
tries, as a case in poiut. Statistics show that the 
population of this place would become extinct were it 
not recruited from external sources. Daring the win- 
ter of 1878 79, the plague devastated the place, and 
the worst and most fatal cases were among the 
laborers employed in fish saiting, who live under very 
miserable conditions. The price of bread being be- 
yond their reach, they subsist chiefly on the leavings 
of the inferior parts of the prepared fish. Formerly, 
government rules enforced that the unused remains 
of the prepared fish should be thrown directly into 
the water, but now these, collected and accumulated 
in masses, are left to rot in and about the banks of the 
rivers under the heat of sometimes an almost tropical 
sun. The local atmosphere is further vitiated by 
many fat boiling, fish oil, isinglass, ete., works. Dur- 
ing the five years preceding the outbreak of plague in 
1878, enteric fevers, measles and smaiipox were epide- 
mic, while scarlet fever raged in 1876-77. Previous to 
1878, the town of Astrakan, during 22 years, bad suf- 
fered from rine epidemic attacks of cholera and three 
of enteric fever. 

Such skin diseases as eiephantiasis, ichthyosis, and 
beri-beri are suspected of being produced by a com- 
bination of fish, filth and poverty. 

Wounds caused by the handling of decomposed fish 
are often very serious. The author gives a list of such 
eases. The Norwégian whalers take advantage of this 
fact by using prepared putrefactive poisoned harpoons. 
The whales are driven toward shore, surrounded by a 
net to prevent escape, and then struck with the 
poisoned ‘harpoons. After twenty-four hours they 
show signs of exhaustion, probably through septic 
poisoning, and are readily captured. The harpoons are 
recovered and carefully preserved, without wiping. for 
future use. 

The importance of the question of putrid food can- 
not be overestimated ; hence the author’s strong lan- 
guage in urging a better eupervision of the fish 
markets, Especially does he condemn the practices of 
leaving fish ungutted and unbled until sold, and of 
keeping fish soaked and sodden with water to make 
the skin look bright. 

The foul condition of the boats. and of the boxes in 
which the fish are shipped to market, and the unsani- 
tary condition of Billingsgate Market, are described in 
disgusting detail, and suggestions are given for, at 
least, mitigating these evils. 

The infection of fish by impure preservatives, such 
as ice made from impure water and dirty salt, and also 
bacterial infection, are referred to. In this connec- 
tion the author remarks that ‘‘the cleanliness in the 
United States caviare factories unknown in 
southern Russia, the home of astounding dirt and 
disease, augmented by the most hideous poverty and 
ignorance.” 

It has been supposed that prolonged soaking would 


is 


render diseased animal food innocuous, but it would 
seem, from the experiments conducted dy Prof. Pamem 
and again by Dr. Bremton, that the vitality of poisons 


derived from putrid and other anima! matter, though 
weakened, is not destroyed by boiling. Accordingly, 


to avoid all possible danger of the use of condemned 
food, the author recommends that it be burnt in pro- 
perly constructed local furnaces, and he includes, under 


this head, particularly ‘fish, its offal and refuse.” 

Another important suggestion as to public welfare 
is for all fish to be bled, gutted, cleaned, and dry air 
frozen at the place of capture. This would do away 
with many of the evils complained of, and -is, more 
over, a feasible business project. The author’s inves- 
tigations on this point warrant him in stating that 
“every day in the year, two pounds of bled, gutted, 
cleaned, dry air frozen (imperishable) fresh herring 
(about six fish) could be profitably retailed by coster- 
mongers for one penny, or two pounds of sprats for 
one halfpenny.” 

A sharp arraignment of the “ Billingsgate Ring,” 
which Dr. Hamilton accuses of diminishing the market 
supply of fish, in order to keep up the price, by getting 
the fish destroyed at various places along the coast, 
and a brief description of the ‘‘koshering” process for 
preserving animal food, closes this interesting paper. 
The idea embodied in the article is, that foul fish is 





one of the most unwholesomie, disease-producing fac- 
tors in existence, but the conditions that result in such 
food being put upon the market are not necessary, but 
are due to ignorance, carelessness and greed, and can 
be remedied at no great expense. (Bull. U.S. Fieh 
Commission, vol. xiii, pp. 311-884.)—Amer. Naturalist, 
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THE ATLANTA EXPOSITION. 
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Inside the car, just back of the motorman, a bier will 
Opposite this are to be seats for the 


oceupy one side. 
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Improved Land Registration. 


Next in importance—next greater, perhaps—to these 


| ts in so many States was the vote in Cook 


aoe : | 
obtained by looking eastward across the lake, or Clara | minister and pallbearers. Tbe mourners will sit along party contes 
ee mngraving. the view : i ar. The motorman and conductor | County, Ill, in favor of the introduction into the 
Meer. Our engraving, the view of which was taken | the sides of the car. 1e we saacen dhe Raeael aun a r 


from this point, shows the design of the architect, Mr. | 
Bradford L. Gilbert, to great advantage. The total | 
length of this building is 262 feet, with a width of 85! 
feet. Exhibits of the latest electrical novelties are 
shown here 
Bell Telephone Company’s works. 

In one of the corners of the Government building is 
an exhibit of the States Fish Commission, 
forms the subject of the large view on this 
page. Tanks of fresh water on one side of the walk 
and salt water upon the other side of the walk, both 
beiog lighted from the outside, are filled with rare and 
beautiful varieties of fish and turtle, affording a novel 


United 


which 


and interesting com 
parison, of which the 
sightseers seem never 
to tire. 


oer 
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post of 
Ten years 
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portant 
Quetta. 
ago a 
opened from Sibi to 
Quetta, but this has 


proved n complete 
failure, in conse- 
quence of frequent 
landslides. Thenew 


road runs over the 
old one at the start 
and finish, but the 
sixty miles in the 
middle, which tra 
verse the pass, con- 
stitute a short cut, 


and have been con 


structed in the face 
f extraordinary en- 
gineering difficulties. 
The highest point of 
the line is at Kolpar, 
5,468 feet above Sibi, 
tun- 


and seventeen 


nela, from 


varying 
to 1,000 yarda, 
ut 
through rock or clay 
the 


see ted 


have been « 


where founda- 
tion surest, 
Of 
that through the 
Panir Hill the 
most difficult and im- 
it 1,000 
length. If 
this 


these tunnels, 
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portant. 1s 
vards in 
the tunnels on 
important, 
not 
ob- 
achieved 
being the defeat of 
the Bolan River, 
which when flooded 


line are 


the bridges are 


less so, the main 


ject to be 


becomes a torrent, 





sweeping all em. 
baukments and THE ATLANTA 
bridges before it 
There are many 
bridges of only a few yardsin length, but the two most 
important are those called the Hanar and the Copan. 


These are « tnore than 150 yards in length, and they 
are 6) feet above the river when in torrent, and are | 
practically secure against the worst floods. To give | 
an idea of the difficulty of the route it may be men-| 
tioned that in the most diffieult section of all—between | 
Hirok Kolpur—the Bolan ravine is crossed nine 


times in four miles. 


and 
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Electric Funeral 

Managers of Chicago electric street railways are pre- | 
pering to eater to funeral parties. Somber colored | 
cars will take the place of hearses and the mourners | 
will follow in trailers instead of carriages. The Calu- | 
met Railway Company will have a funeral car ranning | 
inabouta month. The car above the trucks will be | 
black, and the trolley pole will be wound with crape. | 


Trains, 





will be uniformed in black. 


The Cost of the New American Torpedo Boats. 
The contracts for the 2444 knot torpedo boats for the 





including a large contribution from the’ American navy have, according to a correspondent of | public guarantee of their validity. 


the Glasgow Herald, been given out. Two of them 
are to be built by the Herreshoffs according to their 
own design, although it was stipulated originally that 
the Navy Department designs were not to be departed 
from. Their price is $140,000 for each. The third is to 
be constructed by Moran Brothers, of Seattle, Wash- 
ington State. The price to be paid Messrs. Moran is 
$160,000, The displacemen/ is 130 tons, and the en- 





EXPOSITION—UNITED STATES 


gines, triple expansion, are to develop 2,000 horse 
power at 412 revolutions. They are to be four cylinder, 
12 inch, 194¢ inch, and two of 22 inch diameter by 1 
foot 4inch stroke. The boilers are of the water tube 
type, the grate area being 95 square feet and the total 
heating surface 5.120 square feet. The total of ma- 
chinery, including everything, is restricted to 60 tons. 
The engines, although vertical, are not to be placed 
opposite each other, as is the universal practice, but in 
separate compartments, the one abaft the other, as 
with the old horizontal engines. The correspondent 
referred to adds that we have recently added to our 
navy ten first-class torpedo boats of 144 tons displace- 
ment, with twin screw triple expansion engines, giving 
aspeed of 234¢ knots. The average price paid was 
$72,455, so that for the price being paid for the three, 
the United States could get from British builders, even 
allowing for the difference in speed, five boats, 


tration. This system, which for years has been advo- 
cated by all disinterested men familiar with its work- 
ings, provides for the public regi stration of titles and 
When the title 
to a piece of property is once searched by public offi- 
cials, the owner receives a certificate of ownership, a 
copy of which is placed upon the publie records, 
Thereafter this piece of property can be transferred 
with as little trouble or expense as personalty. It is 
not necessary again and again to employ lawyers to 
search the title, and the purchaser or mortgagee is 








FISH COMMISSION EXHIBIT. 


absolutely certain that his property will not be swept 
from him or become 


the subject of liti- 
gation. When the 
property is sold or 
mortgaged, the fact 
is entered upon the 
certificate and also 
upon the county re- 
eords, and it may 
change hands until 
the certificate is can- 
celed and a new one 
issued, without fur- 
ther cost or danger 
to the possessor. 
When the system 
was first introduced 
into Australia,a 
moderate fee was re- 
quired for the guar- 
antee of titles, but 
the number of public 
losses was so much 
smaller than ex- 
pected, and the guar- 
antee fund grew so 
rapidly, that the fee 
was reduced to a few 
shillings. In Chie- 
ago the registration 
fee will be two dol- 
Jars, and the fee for 
guaranteeing the 
title will be one dollar 
for each thousand 
dollars’ worth of 
property. The guar- 
antee fees being pro- 
portioned to the 
value, small holdings 
ean be acquired al- 
most as cheaply as 
large. A strong effort 
was made to intro- 
duce the system into 
England in 1889, but 
was defeated by the 
solicitors, who open- 
ly resisted the meas- 
ure as “an attack 
upon their interests 
and priviieges.” 
When this intellect- 
ual labor union to 
prevent the use of 
labor-saving machin- 
ery was successful, 
the London Econo- 
mist served notice 
upon the legal fra- 
ternity that its vic- 
tory was only tem- 
porary, and that the 
agitation would not 
stop until real estate 
had been made as 
easily transferable as 
personalty. In Eng- 
land this prediction is as yet unfulfilled, and in 
America, where a similar agitation has been re- 
newed year after year, the first legislative victory 
was the law passed in Illinois last winter permitting 
counties to introduce the system if a majority of 
the voters so ordered. In Chicago the Real Estate 
Exchange had been demanding the introduction of 
the system for several years, and was a powerfal 
enough body to secure the reference of the question 
to the people. The result indicates that the Austra- 
lian land registration system may rapidly attain a 
popularity equal to that of the Australian ballot sys- 
tem. The vote stood : “ For, 82,507; “Against, 5,308.” 
Conservatives as well as Liberals, and rich as well as 
poor, were practically unanimous in support of a 
measure to remove the legal barriers to the wider dis- 
tribution of real property and make its possession 
more valuabie and more secure.—The Outlook. 
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THE STEAMER 8ST. PAUL. nor numbering the houses by odds and evens. Wnenelencsuntened head winds and the usual rongh weather 


We give an engraving from a photograph of this new | adopted the latter reform in 1808 and Paris followed 
and splendid steamer which lately has taken her place | in 1805. 
on the American line of steamers plying between New 2-0-2 
York and Southampton. A SCHOOL ROOM GYMNASIUM. 

The St. Paul is a sister ship of the St. Louis, Educators seeking means by which to promote, with 
launched in November jast, and both are, in the words| convenience and economy, the physical as well as 
of Mr. Charles H. Cramp, “‘ American from truck to| the mental training of those in their charge, will be 
keelson. No foreign materials enter into their con-| interested in the school room arrangement of gymnas- 
struction. They are of American model and design, | tic appliances shown in the accompanying illustration. 
American material and built by American skill and 
muscle.” 

They are the largest vessels ever constructed in 
America, their principal dimensions being: Length 
over all, 554 feet ; length on load water line, 536 feet ; 
extreme breadth, 63 feet ; moulded depth, 42 feet ; ton- 
nage, gross register, 11,000 tons. The hull has a double 
bottom constructed on the cellular principle, subdi- 
vided by athwartship bulkheads and a longitudinal 
division arranged for heeling purposes, the whole avail- 
able for water ballast. It is so subdivided by trans- 
verse bulkheads that even in the event of a collision 
and injury to a bulkhead, whereby two compartments 
might fill with water, the ship would still float in 
perfect safety. It has a straight stem and elliptical 
stern, topgallant forecastle and poop, with close bul- 
warks fore and aft, and promenade, saloon, upper, 
main and orlop decks, the three first named to be 
plated from end to end. The main deck will be plated 
for the length of the machinery spaces, and will have 
stringers and tie plates beyond. Wood planking will 
be laid on all decks. The promenade deck will remain 
unbroken the whole length of the vessel. The vessel 
will carry abou* 320 first-class and 200 second-class 
passengers and 900 emigrants. 

The engines are quadruple expansion, designed to 
develop 10.000 I. H. P. each. The cylinders are 36, 50, A SCHOOL ROOM GYMNASIUM. 
71, and 100 inches respectively in diameter, with a pis- 
ton stroke of 60 inches, two sets of engines turning | The improvement forms the subject of a patent issued 
twin screws, which will be sectional, with three blades.|to Mr. Theodore Bessing, the manufacturers and 
Steam for the working of the main engines will be fur-| owners being the School Gymnasium Company, of 
nished at about 200 pounds pressure by six steel) No, 226 South Spring Street, Los Angeles, Cal. The 
double-ended bvuilers, each 20 feet long and 15 feet 74¢ | appliances comprise ring, wand, dumb bell, bar bell, 
inches diameter. When working under ordinary sea-| and horizontal and parallel bars, the latter being very 
going conditions, the vessel is easily capable of main- | simply adjusted and dropped out of the way altogether, 
taining a speed of 20 knots per hour at sea, as indicated by dotted lines in one of the small figures. 

The St. Paul has been especially arranged to be read- | Another view is a section representing the attachment 
ily and quickly convertible into an armed cruiser of| of the bar bracket and combination rack to a desk. 
the United States government, in which capacity she | The whole arrangement is compact and does not pro- 
will carry a number of six-inch rapid fire guns. ject into the aisle when not in use. The improvement 

+o has received the w eommendation of numerous 
House Numbering. teachers and school superintendents. 

Berlin is preparing to fete the hundredth birthday i os 
of the house number. In the London and Paris of a A Great Sailing Ship. 
century ago ciphered houses did not exist. The coat} The Seaboard relates a curious incident with re- 
of arms, the house name or the sign board were the| gard to the iron vessel May Flint, said to be the 
only indications to guide our ancestors’ wandering | largest sailing ship that ever entered the port of San 
feet by day or dark. “Watchman, what of the| Francisco. She is 361 ft. long, 48 ft. beam, 25 ft. in 
nigbt, and where the deuce am |?” must often have| depth, has a registered tonnage of 3,287 tons, and 
been the cry of these bewildered minds. Berlin began| was carrying at the time of the oceurrence referred 
to number houses in 1795. Starting from the Brand-| to 4,320 tons of coal, which brought her down in the 
enburg gate, the Prussian ediles counted straight on| water 23 ft. Her commander, Captain E. D. P. 
to infinity, neither beginning afresh with fresh streets | Nickels, reports that during a recent voyage his ship 














near Cape Horn, losing her three topgaliant masts, 
three topsail yards and a number of sails, which were 
blown away. The passage from the equator was 
quite uneventful until the ship arrived off the port 
of San Francisco. The wind failing, the vessel drift- 
ed north close to Bodega Heads. Captain Nickels 
tried to work her round the point into Bodega Bay, 
but was unable to manage the great becalmed ship. 
So he let go the starboard anchor about balf a mile 
from the beach. The wind was so light that the an 
chor held the ship, though she bad only abont nine 
fathoms of water under her stern. At this point the 
steamer Alice Blanchard came along, and seeing the 
great ship in such a dangerous position, offered to 
tow her off for $12,000! Such a sum for throwing a 
hawser to the bow of a drifting ship on a calm day 
was a modest demand, to say the least of it. The 
demand then fell suddenly to $5,000. Captain Nickels 
offered $160 for the end of a tow rope, but the steam- 
er, blowing her whistle as a salute, passed on, and her 
captain now passes as the meanest man on the coast, 
ES th A BE BIE 

Liquefaction of Gases, 





Olszewski recently succeeded in producing a momen- 
tary liquefaction of hydrogen by allowing it to ex 
pand suddenly from 140 atmospheres’ pressure, when 
cooled to about —210° C. with liquid air or oxygen 
boiling under a pressure of less than 20 mm. Its 
boiling point under atmospheric pressure was found to 
be—243°5° C., only 30° above absolute zero, in a letter 
to Ramsay (Nature, October 3) be now announces that 
under the same conditions helium shows no sign of 
liquefaction. Its boiling point is therefore still lower 
than that of hydrogen, and it is the most volatile sub- 
stance known. In view of the great difficulty in reach- 
ing still lower temperatures, it would seem that the 
present methods will have to be considerably im- 
proved before helium can be liquefied. 

ne a8 OE ele 
Staining Wood Black. 

A process that is much employed for the above pur- 
pose consists in painting the wood consecutively with 
copper sulphate solution (1 per cent) and alcoholic 
aniline acetate (equal parts of alcoho! and acetate). A 
very durable black—and the nearest approach to real 
ebony—is readily obtained by moistening the surface 
of the wood with dilute sulphuric acid (1:20), and sub- 
sequently applying heat. A temperature of 60°—90° ©. 
suffices in a very few minutes to produce the desired 
result. An excellent black was obtained in this way 
on beech, bass, and boxwood; while a second treat- 
ment with acid was necessary in the case of cherry, 
walnut, and bireh. With oak and ash the results were 
not so good; and apple, and different varieties of pine, 
were still less amenable to the process, pine especially 
being unevenly stained. In order to afterward re- 
move the acid from the wood, it might be well to 
thoroughly wash the latter with diiute soda solution, 
followed by clean water. it is unlikely that this 
method can be applied to any but small articles, be- 
eause of the risk of possible fractures during the neces- 
sary heating of the wood.—Badische Gewerbe-Zeitiung. 
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Who Mes the Largest Biblet 

The Evening Telegram pute the above query, and 
then proceeds to state that that of the Buddhists is in 
$25 volumes and weighs 1,625 pounds. 

These sacred books are perfectly appalling in their 
bulk. They are called the Tripitaka, the Three Bas- 
kets, and were originally written in Pali, a vernacular 
form of Sanskrit. They have been translated into 
many languages, such as Chinese, Thibetan and Man- 
dsha. They have also been written and published in 
various alphabets, not only in Devauagarie, but in 
Singhalese, Burmese and Siamese letters. 

The copy in nineteen volumes lately presented to 
the University of Oxford by the King of Siam contains 
the Pali text written in Siamese letters, but the lan- 
guage is always the same; it is the Pali or vulgar 
tongue, as it was supposed to have been spoken by 
Buddha bimself about 0 B.C. After having been 
preserved for centuries by oral tradition, it was reduc- 
ed for the first time to writing ander King Vattaga- 
mani, in 88-76 B. C., the time when the truly literary 
period of India may be said to begin. But besides 
this Pali Canon there is another in Sanskrit, and there 
are books in the Sanskrit Canon which are not to be 
found in the Pali Canon, and vice versa, 

According toa tradition current among the Southern 
as well as the Northern Buddhists, the original Canon 
consisted of 84,000 books, 82,000 being ascribed to 
Buddha himself and 2,000 to his disciples, writes Max 
Muller in the Nineteenth Century. Book, however, 
seems to have meant here no more than treatise or 
topte 

But, as a matter of fact, the Pali Canon consists, 
according to the Rev. R. Spence Hardy, of 275,250 
stanzas, and its commentary of 961,550 stanzas, each 
stanza reckoned at thirty-two syllables. This would 
give us 8,802,000 svilables for the text and 11,569,600 syl- 
lables for the commentary. This is, of course, an enor- 
mous amount: the question is only whether the Rev. 
Spence Hardy and his assistants, who are responsible 
for these statements, counted rightly. Professor Rhys | 
Davis, by taking the average of words in ten leaves, 
arrives at much smaller sums, namely, at 1,752,800 
words for the Pali Canon, which in an English trans- 
lation, as he says, would amount to about twice that 
number, or 3,505,600 words. Even this would be ample 
for a Bible: it would make the Buddhist Bible nearly 
five times as large as our own; but it seems to me that 
Spence Hardy’s account is more likely to be correct. 
Professor Rhys Davis, by adopting the same plan of 
reckoning, brings the number of words in the Bible to 
about 900,000. We found it given as 773,602. But who 
shall decide ? 

What the bulk of such a work would be we may 
gather from what we know of the bulk of the transla- 
tions. There is a complete copy of the Chinese trans- 
lation at the India Office, in London, also in the Bodle- 
ian, and a catalogue of it, made by a Japanese pupil of 
wine, the Rev. Bunyia Nanjio, brings the number of 
separate works in it to 1,682. The Thibetan transla- 
tion, which dates from the eighth centary, consists of 
two collections, commonly called the Kanjur and Tan- 
jur. 

The Kanjur consists of 100 volumes in folio, the Tan- 
jur of 225 volumes, each volame weighing four or five 
pounds, This collection, published by command of the 
Emperor of China, sells for £680. A copy of it is found 
at the India Office. The Buriates, a Mongolian tribe 
converted to Buddhism, bartered 7,000 oxen for one 
copy of the Kanjur, and the same tribe paid 12,000 sil- 
ver rubles for a complete copy of both Kanjur and 
Tanjnr. What must it be to believe in 325 vol- 
umes, each weighing five pounds—nay, even to read 
throngh snch a Bible! 

—_——_--_ +--+ 2S 
The Formaticon of Coal, 

Carbon is the principal element in the composition 
of coal. A good of hard dry anthracite 
would show from 81 to 98 per cent of carbon. The 
average anthracite of commerce, known technically 
as semianthracite, would sbow from 85 to 90 per cent, 
and the bituminous and semi-bituminous varieties 
would range all the way from 50 to 85 percent. The 
amount of volatile matter contained increases from 
three percent in the anthracites to 38 per cent in the 
bituminous species. The conduct of these different 
kinds of coal in combustion gives practical emphasis 
to the difference in composition. The anthracites hurn 
witha small blue fame of carbonic oxide until thorougb- 
ly ignited, give off nosmoke, and leave a comparatively 
sinall percentage of ashes, 


specimen 


The bituminous classes, on 
the other hand, burn with a continuous yellowish 
flame, give off considerable smoke, and leave a large 
percentage of ashes, 

That coal is 3 vegetable prodact may be specifically 
proved. Indeed. ocular demonstration may be had of 
that fact. For while to the naked eye the structure of 
* fragment of mineral) coal is porely amorphous, vet if 
that fragiunent be made so thin that it will transmit 
light, and if it be then examined through a powerful 
microscope, its vegetable structure will be readily dis- 
tinguished Heat, pressure and confinement have 


Scientific American. 


of smothered combustion. The operation may be 
watched in any peat bog. A peat bed is simply an ac- 
cumulation of the remains of plants which have grown 
and decayed, and have been year by year buried more 
deeply under succeeding growths. Remove the upper 
layer, and you find peat with its 52 to 66 per cent of car- 
bon. The deeper you go, that is, the older and longer 
buried the product, the better will be its quality for 
fuel. If this process of deposition should continue 
through many geologic ages, the result would doubt- 
less be true coal. 

It is known that during the carboniferous age the 
area now covered by the Middle, Southern and West- 
ern States was little more than a vast marsh bur- 
dened with the most luxuriant vegetation, The con- 
ditions were all favorable for the rapid and enor- 
mous growth of plants. The soil was rich and moist. 
The heat was greater than exists to-day at the torrid 
The humidity of the atmosphere was great and 


zone. 
constant. The air was laden with carbon, Plants 
luxuriated in it. They grew to enormous sizes. 


Plants which in our day are mere stems, a fraction 
uf an inch in diameter, were in that time represented 
by trees from one to three feet in diameter and from 
40 to 100 feet in height. This mass of vegetation, in- 
cluding more than 500 different species, was constantly 
growing, falling and decaying, each succeeding 
growth forminga still richer bed for the vegetation 
to follow. 

If the theory propounded by Laplace is correct, our 
earth was at one time a ball of liquid fire. Cooling 
and condensation progressed from the surface toward 
the center. Contraction of the earth’s crust necessa- 
rily followed, and vast areas of land sank and were 
covered by the waters. This process was still going on 
during the carboniferous age. The submergence of a 
bed of this incipient coal meant the cessation, for a 
time, of vegetable growth from its surface, That sur- 
face was covered instead by the sand, mud and gravel 
washed over it by the waves, by the drift from higher 
levels, and by the limestone deposits swept up to it 
from the sea. When contraction ceased for a time and 
the earth’s crust again became stable, the waters be- 
gan to recede, leaving behind them great wastes of 
mud and sand. And, following this slow recession to 
the sea, vegetation crept once more over the surface of 
the land, the soil grew rich with the products of decay, 
and plant life reigned and rioted anew. But cooling 
and contraction of the earth’s body were going con- 
tinuously on, and submergence followed again and 
again, each bed of vegetable matter, thick or shallow, 
being covered in turn by its layers of sand and silt. 

In this submergence and burial of the deposits of the 
coal era we find all the conditions necessary for the 
transformation of vegetable matter into coal. Only 
from one-ninth to one-sixteenth of the mass of vege- 


) table matter subjected to this heat and pressure was 


retained in the form of coal. This was largely carbon, 
the hydrogen and oxygen having been expelled. As 
we have already seen, the anthracite coal contains a 
much larger percentage of carbon than does the bitu- 
minous, and a much less quantity of volatile matter. 
Of the immense coal areas in the United States only 
an extremely small percentage are of the anthracite 
variety, and these all lie in the State of Pennsylvania, 
east of the Allegheny Mountains, with the exception 
of a small field in Rhode Island. It is not thought 
that the vegetable life which entered into one class 
differed in any material respect from that which en- 
tered into the other. 

The presumption is natural, if not conclusive, that 
prior to the close of the carboniferous age all the coal 
deposits had been bituminous in character, but that 
the violent movement of the earth’s crust at the time 
of the Appalachian revolution, the enormous pressure 
and intense heat, were sufficient to expel a large por- 
tion of the volatile matter from the bituminous coal 
beds, and otherwise change their character into what 
we now class as anthracite. In the slate strata imme- 
diately overlying each coal seam, it is common to find 
the impressions of twigs, nuts, seeds, leaves, the most 
delicate fern tracery, and the trunks of great trees 
mashed flat between the layers; while in the softer 
beds of cannel coal, whole trees have been found, 
roots, trunks, branches, leaves, seeds, and all trans- 
formed into like material with that by which they 
were surrounded. One of the results of the violent 
disturbances of the earth’s crust already noted was to 
leave great rents in it across the linesofstrata. These 
rents are known geologically as fissures. They have 
faces which are either parallel or inclose a wedge 
shaped cavity. Sometimes igneous rock from the 
molten mass below was forced up into these openings; 
sometimes the cavities were filled with drift and rock 
fragments from the surface. In either case the mass 
became hard and compact, but with a character ma- 
terially different from the rock on either side. the 
formation of which was contemporaneous with that of 
the coal. 

The mind most exert itself to the utmost in order 
fully to realize throngh what vast periods of time the 
processes were continued by which the coal of to-day 








produced the transformation. It is simply a process 





was formed. Still more difficult of comprehension is 
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the fact of the enormous amount of vegetable matter 
which entered into the composition of these beds of 
coal. In the Pottsville regions in Pennsylvania the av- 
erage thickness of the combined anthracite coal seams is 
120 feet. In order to make up this quantity of resultant 
coal, there must have been an average thickness of 
vegetable deposit amounting to at least 1,200 feet. 

New Science Review. . 
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Graduating Glass Measures. 

Graduations on glass bottles, measures, etc., may be 
easily engraved with the aid of a few small files, a set 
of six of which, of various shapes, can be bought 
at most tool shops for about one sbilling. A small bot- 
tle of turpentine in which some camphor has been dis- 
solved is also very useful as a lubricant, although it is 
not absolutely necessary. 

Suppose it is wished to graduate a bottle which will 
hold about ten ounces or halfa pintof water. First 
fix a strip of gummed paper, about three-quarters of 
an ineh wide, vertically on the outside of the glass, 
taking care that it is long enough to come slightly 
above the place where the ten ounce mark will be. 
When the guw is dry and the paper slip firmly secured 
to the glass, pour exactly ten ounces of water into the 
bottle, place the latter on a flat table, and when the 
surface of the water has become level and perfectly 
steady mark the height in pencil on the paper strip. 
Now take adry graduated two-ounce measure, pour 
two ounces of water from the bottle and mark the level 
of the eight ounces remaining ; in the same way regis- 
ter the position of the six, four and two ounce marks. 
Then empty the bottle and proceed to refill it at one 
ounce at a time, marking the level of the water at each 
addition ; every second ounce ought to agree with the 
marks made at first, and in this way the correctness of 
the measurements will be checked. 

When satisfied with the accuracy of the graduations, 
file with one edge of a fine triangular file through the. 
paper where each mark occurs, until you feel that the 
tool is eutting into the glass. The marks can be made 
any length you please ; the file cannot slip, as the pa- 
per will keep it in the proper place. When all the lines 
have been well cut in, the paper can be removed and 
the marks deepened or made wider by using a differ- 
ently shaped file; the angle of asquare or the edge of 
a very thin flat one dipped in the turpentine and cam- 
phor will make good broad lines that can easily be 
seen, If it is wished to number the graduations, Ro- 
man numerals are the easiest to make, but they should 
all be penciled on the paper and cut through, as be- 
fore described. It will generally be found on trial that 
two or three cf the sinall files will easily cut the sur- 
face of the glass when used at the point like pencils ; 
and in this case any sortof numerals or letters can 
easily be engraved, provided that they are first started 
through the paper. 

The tarpentine should not be used until the paper 
has been removed, as it is important to keep the latter 
dry, but afterward the files will work much more easily 
and quickly with the aid of the lubricant. If thick, 
bold lettering is required, it should be drawn on the 
paper and the thick lines removed with a sharp pointed 
penknife. In most cases it is better to cut through all 
pencil lines with a sharp knife before filing, as this 
prevents the files from becoming clogged. 

If very broad lines are required, it is as well to com- 
mence them by making two thinner lines the proper 
distance apart; the surface of glass between the lines 
can then be easily chipped away with the end of a 
file. 

There is not the slightest difficulty with any part of 
the operation excepting when elaborate writing is at- 
tempted, and even this can be easily mastered by any 
one who is accustomed to use the pencil. The precau- 
tions to be observed are: First nark upon the paper 
every line that is required to appear upon the glass, 
and do not remove the paper until every line has been 
cut, or rather seratched, on the surface of the glass. 
Special care must be taken to insure this in the case of 
lettering, as it is very difficult to remedy omissions in 
the absence of the paper. 

Numbers or lettering will always look neater if 
placed between two parallel lines, which need only 
be lightly scratched on the glass. These will, in a 
great measure, prevent the tool from overshooting the 
mark when deepening and picking out the body of the 
letters, and will al-o insure that the latter will all be 
of the same height. 

If these instructions are carefully carried out, with 
very little practice measures and bottles can be easily 
graduated in such a manner as to give no evidence 
of the work of an amateur engraver.—Photo Notes. 
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Tobacco Boxes. 
Formerly the plugs were pressed into the boxes by 
powerful leverage, which necessitated great strength 
in the box. Most of the manufacturers now have iron 


ae 


or steel moulds, into which the freshly made plugs are 
preseed into a body just large enough to exactly and 
evenly fill the wooden boxes in which they are mar- 
keted. This allows the use of lighter boxes without 
cleats or corner pieces. 
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A TREE BRIDGE. 
To the Editor of the ScrENTIFIC AMERICAN: 

I send a copy of a photograph of a novel bridge, 
which may interest your many readers. 

The bridge is one Douglas fir log, 4 feet in diameter 
and 54 feet between supports, and is used by pros- 
pectors to cross a stream on the western slope of the 
Cascade Mountains. 

The view shows the Washington State Road Com- 
mission crossing the structure. This 
photograph is one of a number of kodak 
views I took during the past summer 
while exploring a route for State wagon 
road across the Cascade Mountains. 

B. W. Huntoon, 
Engineer State Road Commission, 
Fairhaven, Wash., October 22, 1895. 


Dalmatian Insect Flowers, 

According to De Boisse, the active 
principle of Pyrethrum cinerariefolium 
is a vellow resin soluble in ether, insolua- 
ble in water and very slightly soluble 
in aleobol, carbon bisulphide, or fatty 
bodies. It is readily decomposed by 
alkalies. To extract the active principle 
the author exhausts the flowering tops of 
the plant with ether. The principle thus 
extracted is described as being of the 
color and consistence of virgin wax, with 
an apple-like odor. From the fresh plants 
the active principle may also be extracted 
by macerating the finely chopped flower- 
ing tops with half their weight of e* her, 
vaselin oil, colza, or petroleum, according 
as the product is intended for medicinal 
or agricultural use. The mixture, after 
trituration, is allowed to macerate -for 
seven or eight hours. It is then strongly 
pressed, the resulting liquid allowed to 
stand, and the supernatant yellow oily liquid separated 
from the watery portion, which is rejected. When pre- 
pared with vaselin oil, the oily solution is useful for 
human medicine, being a powerfal insecticide. The so- 
lutions in colza or petroleum havea wide application in 
agriculture to destroy insect parasites, being applied 
direct to trees or shrubs. Emulsified with forty times 
their volume of soot water, they may be used for spray- 
ing the twigs and leaves.—Rev. de Scient. Natur. 
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STREET CAR HOOKS FOR BICYCLES, 


One of the obstacles in the way of cycling in New 
York City, and in other cities, is the lack of facilities 
for the transportation of wheels on the street cars. 


Hundreds of wheelers, anxious to take a morning or! 


an afternoon spin, are deterred on account of the long 
and dangerous trip required over stone pavements and 
ear tracks before the open country roads can be 
reached. 

The street car people make no provision for the 
cyclers, and will not 
carried on the platforms. They do things differently 
at Butte, Montana. There the street cars are pro- 


vided with exterior hooks on which cyclers may hang | 
| difficult. 


their wheels, as shown in our photograph. The plan 
is a great success and is an 
accommodation greatly ap- 








| the visible or light-giving region of the spectrum. 


permit their wheels to be| 


Scientific American. 


The Invisible Spectrum, 

Dr. Huggins, in concluding his spectroscopic lectures 
at the Royal Institution, alluded to the wonderful ad- 
vances recently made in ascertaining the character of 
the invisibie parts of the solar spectrum. The rays of 
the sun, when received through the prism of the spec- 
troscope, appear to the eye as a ribbon of rainbow col- 
ored light, across which are drawn a wultitude of fine 
black lines, representing the screening or absorptive 














A TREE BRIDGE. 


effect of thesolaratmosphere. From the character and 
position of these lines the spectroscopic chemist is able 
to say what chemical elements in the gaseous atmo- 
sphere of the sun are causing this absorption. But this 
visible portion of the spectrum compasses but a fraction 
of the total rays that are speeding to us from the great 
fountain of energy upon which the life of the earth and 
its fellow planets depends. Beyond the violet end of 
the spectrum there is a whole gamut of invisible rays 
which only revealed themselves by their effect in pro- 
moting chewical action. Similarly beyond the other 
end of the visible scale—the deep red—there isa gamut 
of invisible or dark rays which are only perceived by 
their heating effects. 

Some idea of the importance of the ‘‘ ultra red ” may 
be gathered from the fact that it has been traced to a 
distance nearly ten times as long as the whole range of 
To 
learn the character of these mysterious dark rays, then, 
it is clearly necessary for science to fit itself with some 
new sort of eyes that can see what ordinary eyes cannot 
—namely, heat rays and chemical rays. The photo- 
graphic plate has answered admirably as an eye for the 
chemical rays, and brought out some wonderful facts, 
But with the invisible heat rays the problem was more 
Something in the nature of an extremely 








This bolometer, like all the finest applications of sci- 
ence, is an extremely simple thing. It is a atripof fine 
wire through which a feeble current of electricity is 
always flowing. This wire is slowly passed along the 
invisible gamut of the spectrum, and as soon as it comes 
to one of the absorption lines the spot is shown by a 
minute fall of temperature in the wire. This has an 
instantaneous effect on the flow of the electrical cur- 
rent. More current will pass through a cool wire than 
@ warmer one, and the alteration ie 
promptly shown by a delicate mirror gal- 
vanometer, which flashes its mimic sig- 
nals onto a slowly revolving photo 
graphic ribbon. In this way Professor 
Langley has been able to pick out and 
locate hundreds of dark absorption lines 
in the great invisible spectram which lies 
beyond the red. 

Not only is the absorption of rays by 
the solar atmosphere shown by the meth- 
od, but the absorption lines of the earth's 
atmosphere are equally apparent. Dr. 
Huggins anticipates that the meteorolo 
gist will soon be applying the system to 
weather forecasts, Some final remarks 
of the lecturer in regard to the photo- 
graphy of the corona of the sun are of 
interest as indicating the enormous en- 
ergy which is at work in the solar fur- 
naces, He stated that flery spurts of cai- 
cium vapor (calcium is the metal of which 
quicklime is the oxide) have been photo- 
graphed, extending in fantastic shapes to 
a distance of 280,000 miles from the sun’s 
surface, and traveling outward at a speed 
of something like 20,000 to 40,000 miles an 
hour. 

re +9 pore - 
The World’s Tallest Structures. 

The tallest chimney was built at Port 
Dundas, Glasgow, Scotland, 1857 to 1859, for F’. Towns- 
end. It is the highest chimney in the world (454 feet), 
and one of the loftiest masonry structures in existence. 
It is, independent of its size, one of the best specimens 
of substactial, well made brickwork in existence. In 
jurope there are only two church steeples that exceed 
this structure in height—namely, that of the Cologne 
Cathedral (510 feet) and that of the Strassbarg Cathe- 
dral (468 feet). The great Pyramid of Gizeh was origin- 
ally 480 feet, although not so high at present. The 
United States outtops them all with its Washington 
Monument, 550 feet high, and the tower of the Phila- 

delphia Public Buildings, which is 537 feet high. 

The Eiffel Tower, at Paris, France, surpasses all 
other terrestrial metal structures with its altitude of 
nearly one thousand feet. The ‘‘Great Tower,” for 
London, England, in course of construction from de- 
signs of Mr. Henry Davey, C.E., will outtop all metal 
structures, being built of steel, and its extreme height 
will be 1,250 feet when finished. 

The highest and most remarkable metal chimney in 
the world is erected at the imperial foundry at Hals 
brucke, near Freiberg, in Saxony. The height of this 
structure is 452°6 feet and 15°74 feet in internal dia- 
meter, and is situated on the right bank of the Mulde. 
at an elevation of 219 feet above that of the foundry 
works, that total 
height above the sea is no 
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preciated by all lovers of 
the wheel. It might be 
adopted very easily by all 
street car companies and 
would add considerably to 
their revenues. 

In Brooklyn, N. Y., on 
Sundays and holidays the 
elevated steam railways 
have become so far liberal- 
ized that they admit wheel- 
ers and their wheels to the 
smoking cars, a charge of 
two extra fares being made 
for the wheel. Hundreds 
of cyclers avail themselves 
of the privilege. 

We are indebted to the 
Street Railway Review for 
the photograph from 
which our plate was 
made. 

——e ee 

Hollis W. Moore, 

Hollis W. Moore died {at 
Olean, N. Y., on November 
14. He was born at North 
Leverett, Mass., in 1832. 
Mr. Moore was well known as an inventor and patentee. 
He was the manager of the International Steam Power 
Company, which manufactured his high pressure 
water tube safety boiler. He also invented the Black 
Giant shear punch and upset, the Ram’s Horn spring 
for carriages, a patent circle for carriages, and other 
devices in the line of carriage work. 











STREET CAR WITH HOOKS FOR BICYCLES. 


delicate thermometer is here required, which will pick 
out all the fine absorption lines as colder spots in the 
spectrum. The beautiful instrument known as the 
bolometer has recently been used by Professor Langley 
in feeling for these absorption lines, which, being re- 
gions from which the rays are stopped out, are, of 
course, colder than the remainder of the spectrum. 





less than 711°75 feet. The 
works are sitnated on the 
left bank of the river, and 
the furnace gases are con- 
veyed across the river to 
the chimney on a bridge 
through a pipe 8,2271¢ feet 
in length. 

The highest  artificia) 
structure in America is the 
water works tower at Eden 
Park, Cincinnati, 0. The 
floor of the tower, reach. 





ed by elevators, is 522 feet 
above the Ohio River. The 
base is 404 feet above the 
stream. If the height of 
the elevator shaft be added 
to the observation floor, 
the grand total height is 
589 feet. 

The highest office build- 
ing in the world is the 
Manhattan Life Insurance 
Company, of New York 
City, Its height above the 
sidewalk is 347 feet, and its 
foundations go 53 
feet below the same, being 20 feet below tidewater 
level, making a total of 400 feet. The foundations 
consist of fifteen masonry piers, are carried 
by the same number of steel caissons. The latter 
were sunk to bedrock by the pneumatic process. 
The cantilever system was used for the foundation.— 
Machinery. 


down 


and 
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Scientific American. 














RECENTLY PATENTED INVENTIONS. 


Kagineering. 
TRACTION EnGine.—Edward Ingleton, 


This improvement provides an eadless 
a character that 
the tread of a wheel will be mach enlarged over ite cir 
the tread being adapted to be ralsed in such 


Pottstown, Pa 
tread for the tracwon wheels, of such 


cumference, 
traction wheel will tarn practically on 
wh center when the engine is being steered. The ele 
tread is accomplished auto- 


a manner that th 
ite ¢ 
vation and depression of the 
matically with the operation of the steering ayparatas, 


GRATE.— Edward P. East- 
wick, This improvement relates 
io traveling grates or etokers which automatically receive 
their fuel and discharge their refuse, and provides means 
for separating the ax borned fuel from the ashes. At the 
or end of the grate # a hopper to receive 
and at ite bottom is a valved 
opening and traveling conveyor, the opening being kept 
mal to prevent a too free admission of air 


FURNACE 


Jr. New Orleans, La 


discharge «ice 
and retain ashes or refuse, 
sufficiently ck 


to the furnace, 


-John M. Tre- 


nvention comprises a wa 


ELEVATOR. 
This 


ngated peripheral buckets having sice 


WATER 
vett, Casper, Wyoming 


ter whee! with « 


and end openings, th = iatter closed by a epring-pressed 
valve actuated by automatic mechaniem, The wheel is 
demgned to be mounted on foats to raise water from 
streams for irrigating and other purposes, the construc- 
tion of the appiratus being simple throughout, and it 
being adapted to run continuously without needing at 
tention 

Devickr FoR Raistneé Saips.—John D. 
Cooper hebovgen, Mich. Sabmersible pontons are, ac- 
cording to this invention, lowered for attachment to a 
vessel and emptied of their contents, the mechanism for 


filling. lowering, and emptying the ponton being electri 
Floats on 
~onnected with the and all 


ami controlled by the 


cally controlled from a neighboring vessel 


the surface are also ponton, 
the floats may he connected with 
the vessel. 


current from a dynamo on 


Rallway Appliances, 


James M. Osgood, Boston, 
Mase reclining 
backs, to serve as backs and leg the backs 
are eo divided that each chair may be formed into a tete- 
with a half beck facing iu one direction and the 
the lirection, both backs being 
moved to a safety 
and rests are also eo arranged as to be readily adjustable 
h or berth, the alternate chairs 


CAR SEAT 


Thie le « chair with reversible and 


reste, while 
a-tele 
other back in 

simultaneous! \ 


*/Pposile 
pevition. The backs 
and convertible into a con 
being raised to form upper berths. forming practically a 
series of staterooms with a seat in the lower part, 
thus giving to each berth a separate dressing compart- 
renw 





Flectrical. 


TELEPHONE TRANSMITTER.—Ignatius | 
Lacas, Passaic, N. J have been granted 
inventor, according to one of which the contact disks 


Two patente 


this 


are embedded in a filling of loose material, preferably 


sliver or wool as it leaves the carding machine and pre- 
filing being also in contact 


viows to being felted, th 


with the diaphragm and greatly softening the sounds for 
tranemiseion According to the other improvement, a 
material composed of a base having granulated carbon 
thereon ie ased between the opposing faces of the but- 
tons of telephones and simiJar inetrumenta, with the car 
bon in contact with the buttons, to insare a aniform and 
even if the transmitter be 


perfect tranemiseion « 
al noise and jar 


aus 


in a building subjected to u: 


Mining, Ete. 


AMALGAMATOR. 


a eacrew- 


AND 


(rrang’r, 


SEPARATOR 


Fisher Oregon Upoa 


Frank L 


threaded standard tion, i 4 #0 
breaded hubs carrying trougha of pro- 
liameters adapted to deliver from 
other from the top to the a spreader 


lard delivering into the upper 


according to this invert 


ries of wheels with ¢ 
gressively increasing 


one to the bottom 


plate on the top of the stan: 


trough. The troughe are filled with mercury, and the 
tailings flow over the edges of the upper troughs into the | 
lower ones sand being casily washed and the gold 


amalgamated. 


SuBAQUEOUS MtyInga MACHINE.— 
“w Smith, Portland, Oregon. 
According to thie improvement fluke wheels are arranged 
upon a vertices! shaft within a tabular body, the power to 


Henry and William W 


yperate the shaft being supplied by any suitable motor, 
anvil the machine acting on the suction principle to carry 
apward by a strong current of water gold and other val 
minerals found in the beds of streams. The tabun- 
place it in position for 


ua 
lar body may be ewung freely tw 
bed of a stream, and it and the 
ngthened as desired. 


effective operation tn th 


wheel shaft may tx 


Agriculiural, 


MACHINE Franklin P. 
Kan his machine the 
um clevator which conveys it to a 
riddle, tarough which it le passed while being subjected 
to an air blast t of the machine, as 
desired, the straw being paseel out at one end of the 
without possible interference with the riddle 
wexit for the grain. The has virtually two 
thrashing cylinders, a lower one breaking the bundles 
aml scattering the straw 


in conjanction therewith 


THRASHING 
Mercer 


grain is delivered & 


Conway Spring* an in 


an exit at either ede 
meek ine 
machine 


while an apper cylinder acts 
to thoroughivy thrash out the 


graie 


BovTER.—Niel« Nielsen, Copenhagen, 
This invention relatce to bolters having a gy 
frame, and ie designed to 
reduce or preven’ irreguler and imjarious vibrations of 
Antomatic compensation is provided 


Denmark 
ratory motion in a horizonta 


the bolter frame 


for variations in the weight of material fed to the bolter, | mallet, so that its operation may be more readily effected | with mechanical ngin 


and downward vibranions are provided against by adjust- 
ing the center of gravity in a vertical direction. * 





Waaeon Roap Snow Piow.—Albert C. 
Plumley, Sherburne, Vt. A sled with long rumners has 
| at its front end a V-shaped plow, and near the rear ends 
of the runners, on each side, are pivoted rearwardly 
| sloped cutter bladee and wings, which may be readily 
raised and lowered, to cause them to engage with snow 
| at different heights from the ground, so that the remo- 
| val of a great depth of snow may be effected by degrees, 
Where the road is narrow, the wing and cutter blade on 
one side may be removed. 


Hosk CLAMP AND Patcu.—Aaron H. 
Forst, Louisville, Ky. For temporarily repairing burst 
or otherwise ruptured hose, this inveutor has devised a 
clamp and patch consisting of two narrow semicircular 
cast metal parte, connected by a hinge, each of the parts 
lined with rubber, the parts being adapted to be broaght 
together around a hose by acam-locking device and lever. 
The device is very simple and readily applied, and for 
use on steam or hot water pipes the packing or lining 
is preferably made of material other than rubber—pref- 
erably asbestos. 


MeTAL SasH RAIL PROTECTOR.— 
Thomes B. Fultz and Rofus Haff, Sullivan, 1. This is 
an improvement more particularly applicable to shop or 
show windows having large and heavy plate giase panes, 
the protector being designed to cover the lower rail and 
furnish a seat for the pane. It is provided with a gutter 
for receiving the water or drip from condensing vapor on 
the inner surface of the pane, the water being prevented 
from contact with the sash rail proper and conducted off 
outside the building. 


TABLE AND Rack —J. Emil Dryfoos, 
New York City. This isa combination device adapted 
for arrangement as an ordinary table, or which may be 
conveniently converted into a display rack on which 
goods may be advantageously displayed. The rack is 
raised and lowered by hand pulls, and the top of the rack 
may be adjusted to different inclinations. 


| Liye orn Hammock Ho.tpEer.—John 
Bohlen, Big Rapids, Mich. To effectively support and 

| clamp clothes lines in a taut position and for holding 
hammocks, etc., this inventor has devised a very simple 

| line holder, consisting of but three pieces, very inexpen- 
sively made and put together. The holder consists of a 
bracket plate, swivel block and clamping lever, and 
device has a free lateral movement, accommodating it- 
self to a line stretched diagonally. 


Rain WATER ConpuIT.—Walter Van 
Benthuysen, New Orleans, La. This is an automatically 
operating device which conducts the first wash of water 
from a roof into a veesel other than the tank or cistern, 


mallet isa sharp welding blow, differing from a spring 
blow, the spring being used simply to retract the mallet. 
The plugger may be used as a hand pressure instrument 
without changes or adjustments. 


BiLousE or JACKET. — Henry Sbrier, 
New York City. This is a garment more especially de- 
signed for boys’ wear, and is arranged to permit of re- 
versing the parts, to turn the soiled portions under and 
bring into view a fresh, clean surface, also changing the 
appearance of the garment by different trimmings and 
colors. The neck opening is cut low and has a detacha- 
ble reversible collar, there being a reversible and detacb- 
able front piece. 


CHECKREIN SwIvEL.—Julius C, Clau- 
sen, Hensall, Canada. This is a simple device readily at- 
tachable to the bridle or other strap, and which is free 
to turn in any direction, there being no danger of the 
strap separating from the swivel. 


HorsksHoE Pap.—Michael Hallanan, 
New York City. This pad has a yielding block at the 
heel provided with side extensions which terminate rear- 
wardly of the nail holes, the extensions and the shoe 
having squared meeting ends that are each rabbeted and 
lap each other. The pa‘s are designed for use with shoes 
of different sizes and shapes, to prevent balling of snow, 
picking up nails or pebbles, etc. 

Nors.—Copies of any of the above patents will be 
furniehed by Mann & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 





NEW BOOKS AND PUBLICATIONS. 


MopDERN EXAMINATIONS OF STEAM EN- 
GINEERS; OR, PRACTICAL THEORY 
EXPLAINED AND ILLUSTRATED. By 
W. H. Wakeman. Bridgeport, Conn. : 
American Industrial Publishing Coin- 
pany. 1895. Pp. 272. 12mo. Dia- 
graws. Price $2. 

This work comprises full and complete answers to 300 
questions for the use of engineers and firemen, when pre- 
paring to make application for examination for United 
States government and State license and for the in- 
formation of engine builders, boiler makers, etc. Al- 
though there are already books on the same subject, a 
work of this kind, when it is as practical as the present 





one, cannot fail to have a large number of readers. The 
rules and formulas are simple and are accompanied with 


the | examples. The value of the work would have been en- 


hanced by the insertion of illnstrations. The author, 
being a practical steam engineer himself, weil knows the 
wants of the working engineer, and has put into this work 
such knowledge and information as is best adapted to 
their use, making it altogether one of the most com- 





plete and comprehensive guides for the busy workers in 
the engine room, boiler works, and machine shops that 


but when the roof has been thus washed off, as at the | bas been published. 


commencement of a rain, a portion of the conductor, 
which is pivoted, is moved to a position to deliver the 
remaining portion of the rainfall into the tank or cis- 


tern. 


BLACKBOARD AND Desk.—Louis Doll, 
Danbury, Conn. This invention consists of a biack- 
board supporting on ite under side a game apparatus, af- 
fording an educational appliance for children designed 
to combine study with pleasure. The board is pivotally 
connected at its sides with braces pivoted on a fixed sup- 
port, either face of the board being readily brought into 
uppermost position. 


Mustc LEAF TURNER. — Frederick 


| Leeds, New York City. This is a simple and inexpen- 


sive construction for use with a piano, organ or other in- 


| strument, or on a music stand, and in which sheet or | 


bound music may be placed, the performer being then 
able to readily turn the leaves without interfering with 
bis or her playing. Any desired number of leaf-turning 
arms may be employed, the arms being so placed in en- 
gagement with the leaves that different leaves cannot 
foilow each other from suction when one of them is rap- 
idly turned. 


OrFicE Drrectory.-—Daniel Waide, 
San Francisco, Cal. This is a mechanical directory for 


glazed cover, there being hinged in the case a carrier 

| frame which may be drawn out and supported at an 
angle. A head block is designed to receive the words, 
* floor,”’ “room,” etc., and the case is adapted to receive 
indicator strips of wood to receive the names, one strip 
being readily substituted for another as desired. 


PRISM POINTER FOR TYPEWRITERS, — 
Walter B. Dyer, Pottsville, Pa. This device has a body 
section adapted for connection with the rear portion of 
the typewriter basket and terminates at its forward end 
in a yoke, from the center of which an indicator leads to 
the forward portion of the typewriter basket. With this 
improvement no disagreeable clinking sound is given 
out with each stroke of the type keys, and the pointer 
adjusts iteelf antomatically. The device also serves as a 

| rest or support for and assists in preventing the curling 
| of the ribbon at the printing point. 


| 

PRINTING PHOTOGRAPHS IN COLORS. 

Edward R. Hewitt, New York City. This inventor 
has devised a method of forming many-colored photo- 
graphic prints by applying to a suitable backing a series 
of superposed films bearing different colors, correspond- 
ing approximately with the colors of the object photo- 
graphed, sensitizing the composite film formed of the 
films of different colors, rendering portions of the film 
insoluble by exposure to light through a negative, and 
finally developing the picture by washing with an appro- 
priate solvent. 


| DentTaL PLveeEeR.—Joseph R. Jones, 
| Ontonagon, Mich. The holder frame of this plugger is 
especially adapted to recelve and grasp any of the usual 
forme of plugging instruments, and improved mechan- 
lem is provided for supporting and manipulating the 








business buildings, comprising a casing with hinged | 





| 





ELEMENTS OF THE MATHEMATICAL 
THEORY OF ELECTRICITY AND MAG- 


NETISM. By J. J. Thomson, M.A., 
F.R.8S., Cambridge. New York: 
Macmillan & Company. 1895. Pp. 


504. 12mo, 133 figures. Price $2.60. 

The author is Cavendish professor of experimental 
physics in the University of Cambridge, the stronghold of 
the mathematical sciencesin England. With the excep- 
tion of a few paragraphs, no more advanced mathemati- 
cal knowledge is required from the reader than an ac- 
quaintance with the elementary principles of the differ- 
ential calculus. It is not necessary to make use of ad- 
vanced analysis to establish the exietence of some of the 
most important electromagnetic phenomena. The 
study of these simple cases will in the estimation of the 
author be of advantage even to students whose mathe- 
matical attainments are sufficient to enable them to fol 
low the solution of the more general cases. The work 
will undoubtedly fulfill a useful purpose in our more ad- 
vanced institutions of learning. 


NotTEs ON DESCRIPTIVE GEOMETRY, 
WITH EXERCISES. By W. L. Ames, 
Terre Haute, Ind. 1895. Pp. 88. 
18mo. 86 figures. Price 50 cents. 


It is evident to all who have taken note of the trend of 
the practice of mechanical drawing in the best draught- 
ing offices that the use of the third quadrant in project- 
ing will become universal. In the study of descriptive 
geometry, however, with few exceptions, the first angle 
projection is taught. The writer, realizing that the 
methods taught should harmonize with the practical ap- 
plication in mechanical drawing as practiced, has for 
some time used the third angle in teaching descriptive 
geometry. There being no text books so arranged, notes 
were prepared for the student's use, These notes revised 
are now published, 


THE ART ORNAMENTER AND MODERN 
Sian Writer New York: Excel- 
sior Publishing House. Small 4to. 
Price $2.50. 

This work comprises over thirty godd sized plates, giv- 
ing alphabets, raised scrolls and other ornaments which 
are useful to the sign writer. The scrolls are particularly 
fine. The alphabets include block, old English, Egyp- 
tian, Roman script, German text, antique, ete. 


THE PRACTICAL APPLICATION OF THE 
SLIDE VALVE AND LINK MOTION TO 
STATIONARY, PORTABLE, LOocoMo- 
TIVE AND MARINE ENGINES, WITH 
NEW AND SIMPLE METHODS OF PRo- 
PORTIONING THE PARTS. By WS. 
Auchinloss, C.E. New York: D. 
Van Nostrand Company. 1895. Pp. 
188. 8vo. 52 illustrations and plates. 
Price $2. 

In the past twenty-five years this book has had a phe- 
nomena) sale, the present bemg the thirteenth (revised) 
edition. It has proved itself both a standard authority 
and dranght and a valued 
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present edition the author has carefully eliminated all 
abstruse formule, as he does not consider it advisable vo 
use the higher mathematics for the solution of everyday 
problems in link and valve motion. The component 
parts of such motions are always compact and the dis- 
tances small, consequently they do not mvolve such 
delicate angles, ete., as in astronomy and should not be 
so treated, but all dimensions should be computed either 
arithmetically or graphically by the most simple and di- 
rect processes. The fundamental principles are dealt 
with to the exclusion of patented devices. 


OreGanic CHEMISTRY. The Fatty Com- 
unds. By R. Lioyd Whiteley. 
ndon ont New York: eo 

Green & Company. 1895. Pp. 291. 
12mo. Illustrated. Price $1. 

An excellent work on this branch of organic chemistry. 
It has been the aim of the author not only to give 
students an intelligible and connected account of the 
theory of the subject, but also to provide them with such 
information as shall enable them to gain a practical ac- 
quaintance with it. The work has a good index- a point 
on which English scientific books are’ so often at fault. 
The very sensible plan is gdopted of printing the figures 
which indicate the principal reference in heavy-faced 
type. 

YELLOW Bravuty. By 

Chicago: Laird & Lee. 
50 cents. 

A book for children, with six full page half tones, re- 
produced from paintings by Mme. Henriette Ronner, the 
famous painter of cats. 


The 1895-96 catalogue of the Parsons 
Horological Institute, or School for Watchmakers, at 
Peoria, Il., is a most mnteresting addition to the series of 
annual catalogues issued by colleges and technical 
schools. The Screnrrric American has heretofore 
fully illustrated and described this unique school, and the 
just issued catalogue affords new evidences of the wisdom 
of its management and the thoroughness of its course of 
instruction. 
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spective elevations, also an interior view and floor 
plans. Mr. Ralph N. Cranford, architect, Wake- 
field, N. ¥. An excellent design. 


. Plate in colors of a cottage in the Colonia) style re- 
cently erected at Mount Vernon, N. Y. at a cost of 
$4,750. Two perspective elevations and floor plans. 
A picturesque design. Mr. H. J. Robinson, archi- 
tect, Mount Vernon, N. Y. 


A double house at Marietta, Ohio, recently erected at 
a cost of $2,163. Three perspective elevations and 
floor plans. William Foreman, architect, Marietta, 
Ohio. 


A residence at Ger n, Philadelphia, recently 
erected at a cost of $25,000 complete, including 
stable. Perspective elevation and floor plans. 
Architects, Messrs. Hazlehurst & Huckel, Phila- 
delphia, Pa. An ornate residence in the Spanish 
Renaissance style. 


. A residence at Lake Waccabuc, N.Y. Two perspec- 
tive elevations and floor plans. An attractive de- 
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Three perspective elevations and floor plans. Cost 
$30,000. Architect, Mr. E. G. W. Dietrich, New 
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ata cost of $2,500. Two perspective elevations 
and floor plans Architect, Mr. A. M. Jenks, 
Mount Vernon, N. Y. 
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. Perspective elevations of two tow cost houses located 
at Hasbrouck Heights, N. J. Perspective eleva- 
tions and floor plans. Cost, $1,850. Mr. 8. A. 
Dennis, architect, Arlington, N. J. 


. Views and floor plans of two windmills, at Mount 
Vernon and Wakefield, N. Y. Cost complete, 
$1,800. Architect, Mr. Frank M. Wright, Mount 
Vernon, N. Y. 


. A stable at Wakefield, N. Y. Perspective eleva- 
tion and floor plans. Architect, Mr. Ralph N. Cran- 
ford, Wakefield, N.Y. An original design. 
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BWusiness and Wersonal. 


The charge for insertion wnder this head is One Dollar a line 
for each insertion ; about eight words to a line, Adver- 
tasements must be recewwed at publication office as earty as 
Thursday morneng to appear wm the Solow me week's teauc. 


Marine Iron Works. Chicago. Catalogue free. 








“CU. 8.” metal polish. Inchanapoiis. Samples free. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 





Handle & Spoke Mcby. Ober Lathe Co,,Chagrin Falis,O. 


Screw machines, milling macnines, ana drill presses. 
The Garvin Mach. Co.. Laight and Canal Sts.. New York. 





Use the Hough Security Cash Recorder. Entirely dif- 
ferent from a Cash Register. Hough Cash Recorder Co., 
South Butler, N. Y. 


Wanted—Engine lathe, new or second band; 4 inch 
swing; to take in work up to W feet. State full particu-| 
lars, addressing (. H. 8., P. O. Box 1822, N. Y. City. 

‘The best book for electmcians ana beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail. 4; Munn & (o., publishers, 361 Broadway, N. Y. 


Wanted—First class draughtsman and machinist to 
design and take charge of the mechanical end of a ma-, 
chine being put upon the market. Only a first class 
man need apply for the position. Address W. W. Ewell, | 
Quincy, Mass. 


§3 Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 41 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 

give date of pr and re or number of question. 

uiries not answered in reasonable time should 

repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. 10 cents each. 

Books referred to, promptly supplied on receipt of 


price 
Minerals sent for examination should be distinctly 
marked or labeled. 








(6663) J. W. D. asks: In a tug of war 
ten men of equal strength are pulling upon each end of 
arope. Is the strainupon the center of the rope equal 
to the pulling power of the men at one end or both ends 
of the rope? A. One of the laws of mechanics, is, that 
antagonistic forces balance each other in proportion to 
their value. They are therefore not cumulative and can- 
tot produce a greater strain in the connecting medinm 
than is due to the greater of the forces. 


(6664) E. J. T. writes: The wails of our 
church are built of brick, thirteen inches thick, roagh 
cast with mortar on outside and plastered on inside. The 
inside walls are frescoed. When we have several days’ 
rain the dampness goes through the walls, and thus ruins 
the frescoing. Can you give us any receipt for a pre- 
paration to go on the outside of the walls to prevent 
this? A. The best treatment of the outside surface of 
your church walls is to give ita thorough coat of boiled 
linseed oil, brushed on, and left for a few days to dry. 
Then if the color is objectionable, paint with any desired 
color. 

(6665) W. M. B. says: Please inform 
me through your columns the necessary area of a para- 
chute to support a man who weighs 200 pounds. A. 
The size or area of a parachute for dropping to the earth 
depends upon the velocity at which a person can land 
with safety. For 200 pounds at the rate of 5 miles per 
hour an area of 1,000 square feet, or about 45 feet diame- 
ter, will be required for the necessary resistance to the 
air at that speed. If a landing can be safely made ata 
velocity of 8 miles, or about 11] feet per second,an area of 
615 square feet, or only 28 feet diameter, will be required. 
Parachutes should be umbrella shaped, as that shape 
affords the greatest resistance. 


(6666) J. W. W., Manheim, Pa., asks :. 
What is the present greatest elongation, east and west, of 
the north star? Its declination and azimuth compared 
with true meridian and variation of the compass, 
whether east or west?’ And, also, whether this varia- 
tion is increasing or decreasing? A. The elongation of 
Polaris for the present year for the fortieth parallel is 
1° 381’, with a yearly decrease of four-tenths of a 
minute. Polaris is on the meridian when Mizar, the 
second star from the end in the handle of the Dipper, is 
vertical with it, and is above the pole when the Dipper is 
below, or Polaris is on the farther side of the true pole 
from Mizar. The variation of the magnetic needle at 
your place for this year is about 5° 30’ west, increasing 
about four minutes per year. 


device for scouring contact surfaces of 
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Brazing furnace, A. W. Straight 
Brick machine, &. N. He 
Bridges, cuard gate for spring, L. J. Xrovawitter 
Brush bi bridle, paint, F. B. Harvey 

Buckle, A. J. Schneider... ............-.++-.++» 
Buffing or polisbing device, H. , a. W ebster.550,062, 
Burial apparatus, J. <4 aarae 

Burner. See Gas 
Button turning Tatine, penal, J. F. Healey 
Can. See Oi) cai 

Cane weaving oom, Cc. Crompton 
Cane weaving loom, 

Car bolster, railway. H. C. Williamson 
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Car or locomotive, electric, R. MALY ens 
Car track sander, positive feed, W Westheffer.. 
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« ‘elinluse cleaning connremes, M. R. Bergen. . erin / 
n 7 . Lawrence......... : 

Check A. G. Bohmiat z 

a A. T. Moore ° 

Chilian mill, 7 Boss...... soos 

em. and smokestack cowl, ‘stationary, w. 


Ch Lg freezer, and press, combined, 
H. A. Halley et al 

Claarette machine, continuous, F. A. Fignestn... 

Cinder and dust arrester, automatic, J. 

Clamp. See Joining clamp. Saw — 

‘ — See Garment clasp. 

Cloth cutting machine, P. L. Cron 

Clothes lifter and supporter for wash boilers, W. 
































TO INVENTORS. 


An experience of nearly fifty years, and the preparation 
of more than one bundred thousand applications for pa- 
tents at bome and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating the securing of patents, either at bome or 
abroad. are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 
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SSG SS WEIID ocncdendccescncdintanboces cosh 560, Pulp, spperetas for making pails from, Fairbanks Si cencbhehocs+sethuctek ene 7, 
Desk and seat. school, J. J. Baskervilis............ SIDE: A: MEIN, on concen cncneccessscceccesccescosene beste Medicated soap and detergent solutions, H. 
Door fastener, sliding, W. Toff................ . 550,081 | Pump, Smith ey PEI oh ane.gseceseedetwepovecosgees Us seavceeen dap csueegis DR 
Door for elevators or other inclosures, F. A Pump valve, Woodmanse & Aue........... ood Medicines, certain named, C. Sp ie 4) 
WE adah ssdsictbescvebeuneebeccecdsosceuennse’ 549.989 | Punching machine, rasp, —¥ Lyneh Milking mashines and their wales > Shieis.. 7.201 
Ag Ge Wo MII a cnsvescdcedcccesoccececesces 560,085 | Rack. See Book rack. Mineral wate: o, epertent. EB. Steinkopff............. 27,206 
Drier. phstoxraph drier. jiator, hot air, W. Kenyon..................es005 550,002 Oats and oatm Muscatine Oatmeal © company, 
Drill. Seo Rock & drill splice bar, M. W. Thomson.................. ~ 549,945 M2, BATT 
Kaves wena) rotector, M. M. Hitt.. Or 50, On fee y canetuary use, Riesenman Manutaet uring 
Egg tester, Kieble & Neefe jlway, closed conduit electric, Es Seer.  Reeereern . 27.261 
Electric battery, T. Froeg ie hi seesiteienehestiem, saaseatinnts  cvpiasa'at 550,067 Otis, flow R. Batbrick 21,20 
Electric protective enplianes. A lway oo gto appliance, H. A. ws Petersen. . ar Pills and ‘tablets. W. M. Rey noids 27.248 
lectrical a) way rai) fastening, E. McCann............ .. 549,931 | Preparation for ciseases of the biood, liquid, I ouis 
End jointer and trimmer, C. J. L. Meyer wa rail font, Ww By BEBO inn. . copscapcocecesves Sea oal Jaudelin Company. 27,256 
ine. Den neck Cae. way signaling apparatu’ 5 “Wyckoff.......... 550,210 | medies for asthma, catarrb, and sitilar affec- 
ine indicator, steam, witch, automat 550, 131 | tions, Himrod Manufacturing Company....... 27.250 
ine | medies for rheumatiam, gout, neuralgia, and 
Wellington } | a ailmeats, Swanson Rheumatic Cure 
raporating a , ete. n Sn ces chesiaceas ., 21, 2, 27.253 
Excavator, J , . dy for dyspepsia and indigestion, "B. Koos...) 27.24 
Expression fodteumn for 4 instru- | Register. See Fare register. Game register. | Remedy for bog cholera, 8. K. & J. H. Moore, , 27250 
meuts. F. W. yp Seservots, cisterns, etc., appar i Remedy for lung and blood foonbien, C. B. Sims... 27.347 
Extracting and dry Fe ah dienicae. weepbh estan deenpossnenciat 550,023 | Salves and liniments. Yucca Company 77260 
Extracts, vanparatue t i poking. for use in electric motor ate, | R. | Sauce, meat, Bell-Miller Manufacturing Company 27.275 
he MOEN. odgnceecccescibbutevccsts I nd alin nes viv gnosboetsbeoeees - Gee Sewinw machines, Standard nctetageal = bine 
Fabric, (4 Knit fabric. Rock drill, H. P. & G. B. Jones. » 550,07 Company.............. wees , 27,2 
‘an, H. Bn nasconcnccgiabtndtinles Roller mili rolls, bearing for, W. Griscom......... $0238 Sherries, natural. W. H. Hughes. need 97.267 
Fan, electric, a SUE. owbn s ulna ‘wbabeus 560, poos ie ler, R. C. 550,082 | Sirups, sugar, Towie Sirup Company... © 4: 
Fare register, W. D. Campbell..... .............-++ 550,158 | Rooft 2% = 49,905 Skirts, bicycle, 8. Oppenheim & Company. 27.240 
Felt oan = heedoner and former for, J. Stewart... 550,202 | 550,008 | Soap, family, Wallace Kirk Soap Company 27,231 
PS is SA didintonnas chapaceediqncestsccapcobees 560. ser ak holder, wo BD. BEMIER.. ...cccccccccccrecers ae Song for laundry and bousehold purpuses, T. 
Fence machine, N ame . | iupbrat rmstrong...........+ 7,288 
Fence, wire, I 1. kK. How inger } ch oe Leistner bs : Sean Stone, dressed, Edgemont Stone ‘Company... 27,288 
SC MN cs tvancensevapessabheute | Sash, removable window. J ‘Lebnibouter ..» $50,184 Tea, BE. 2% eit cine Ki aclaahee dp nadanthecce. 27.27 
Filter, A. A. Pindstofte............. . Whis . 560,148 | Trees, . Augustine & Company. . 7298 
Filter, H. A. Wheeler............. . R. T.W . 549,980 Whisky, 1 Huey & rist. ....... 27 26 
Filter press. O. P. Bushnell......... ; traveling, . c » Seymour . 550,199 wer end qotton goods known as moreens, 
Fire alarm, automatic electric. H m. See Adjustable Vietor & AChEMS....... 0... .ccceeceeeenes 27,245 
‘ Itt | Seed deiner, cot Rae 
etin' con, ‘ Wa 
4 Shade bracket. K. K. Brock ; eo SOO | DESIGNS 
“ “Hottho peters re edenmoneg ink Gas & 650,019 Boxes, ornamenta! pattern for cigar, 8. D. George 
Sha universal, M. & H. B. Morton.............- 560,004 m4, 24,908 
rar F separating pA A, w. J. Ma ™ . 550,129, 550,130 Shears. —_ See Animal! shears. Brash back, ete., P. O. i gevevesccces 24,902 
see rnace. Regenerative Shoes or boots, stand for holding, R. Lundquist. 560,187 Cars, dra ht arm for railway, T. B. Kirby: #911 
Sifter and cinder scuttle, combination ash, J. J. | Fan, F. 5S. Elmore 24, 9U8 
yaranea, J. Hemphill socnencednde> won cuncnnquedeceven Gaisknds anpaccade eh abebnccectnssbhotege vesscccestes br yo | Knives, ete , handle for, P. O. Dickinson «++ 24,901 
Furnace attachment, T. Clifford. . | Lamp Vase and lamp, A. Wolfson «x.» 2h, 
Furnace grate, A. M. Gow....... A. Todd. bea-a0s Lamps, ete., standard for, W. F. Malloy 24.906, 24.9068 
Furnace grate, H. L. Wilson................... ..... 549,988 Slack adjuster, H. 8. Goughrour................ w. $6004 | Rug, A. Petzold... 24,915 
Furnace grate, boiler or other, W. > boyy Screw and cutter, combined feed, ‘iw. ‘Brown, J J7. 24,912 
etc., grate for steam Yotles J Van De- . 49,974 | Shelf bracket, T. _Uorecaden .. 4,908 
POET OE RE REE Ae oe MIRA Stove, oil, C. H. Boeck ssn ove e A,18, 24,914 
box or cut-out, Bis Gs Ge ivicccccccdieciases |v Vehicle or box A. , A. "4 Ss andi attndip an semeak 24, 310 
:. 550,140 
Galvanic battery, . Boynton . B01) A printed copy of the ogee ification and drawing of 
G apparatus, . Fall eis any patent in the 7 oing list, or any patent in print 
Game apparatus, N. Sam issued since 1863, will be furnished fiom this offive for 
G register, A. UO. Cole.... Scents. In ordering please state the name and number 
Garment clasp and su of the patent desired. and remit to Munn & Co., MI 
Gae burner, J. 0. Ziegier..... , Broadway, New York. 
Cana ian patents may now be obtained by the in- 


——" 549,93 ventors for ony of the inventions named in the fore- 

going list, provided they are simple, at a cost of 40 each. 
= —— the cost wil! be a little more. ir eali 
Reatpeoncndbeunn teneohesak 549,965 ons address Munn & Co. M1 Sea New 
and water circulator, J. J. Bush. 549,982 York. Other foreign patents may aiso be obtained. 
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ORDINARY RATES. 


TS ceete a lee 


Inetde Page. each teeertian « « 
+ $1.00 a line 


Heck Page. eweh tneertiaon « « « 


[2 For some clases af Advertisements, Special and 
Higher crutes ary required 

rhe above are cnarges per agnse tine—aboat eight 
words per lime, Tile notice shows the width of the nue. 
end set in agece type. “Sneravings may head adver- 
tisemenis at the same rate per agate line, bv measure- 
mem, as the letter press. Advertisements must de 
received at Publication Office as early as Thursday 
morting © appwar fo the ruuiowinge week's issue. 


OOD or METEL WORKERS 


Without steam power can save 
time and woney by using our 


Feoi and Hand Power Machinery 


SEND FOR CATALOG UES— 
A—Wood-working Machinery. 
B Lathes, ete. 


SENECA FALLS MFG. COMPARY, 


i Water St., Seneca Fails, N. Y. 


AMERICAN PATENTS.—AN INTER- 






esting nnd valoabie table showing the nember of parents 
granted for the various subjects upon which petitions 
have heen fied from the bexinnine down to December 
a Contained in “OCIENTIFIO AMERICAN SUP- 
PT REVENT, No. 100%. Price 0 cents. To be had at 
thie office and from ali newedealers. 









POWER & FOG SHAPERS. PLANERS DRILLS 


ATH HES |MAC HINE SHOP OUTF Ts ToOLs 


CINC rNNAT @) 
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SEBASTIANL LATHE CO. 120 CULVER? S 


IDEAS PEVELOPED,. Absoiate secrecy. Send 
for particulars. Advice and guaness . ¥ ee. 

Correspondence and sasapie orders solicited 

in Dust ness Gardam & sen, * Jobn st. 


The Curtis Steam .... 
Pressure Regulator = ® 
A steam saving appliance of established 
velee. May be used wherever necessary 
to control or reduce steam preasure. Its 
employment means a great saving in oper- 
ating expensea, ~ 
52 Send for circuler 8. A 


D’ESTE & SEELEY CO., 
20-33 Haverhill St., Bester Bestea. 


Towers, Tanks and Tubs 


PATENT SECTIONAL 


ALL [RON TOWERS 
PLAIN 


ALL WOOD TOWERS. 
ELEVATED TANKS 


for Automatic Fire Sprinkler Planta. 








heats t orn. 
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Lowisiana Red Cypress Tanks 











a Specialty. 
W. E. CALDWELL CO., F | 
219 E. Main Street, 





Lovurevitie, Ky., U. S. A. 


ICE-HOUSE AND COLD ROOM.—BY 
R G. Hatteld. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 5%. Price 0 cents. To be bad at this | 
oes ana from all new sdealers 


ARMSTRONG S @ PIPE « THREADING 
CUTTING-OFF MACHINES 


Both Hand and Power. 

Sizes | to 6 inches. 
Water Gas, and Steam Fit- 
ters’ Tools, Hinged Pipe Vises, 
ewe Cutters stocks and Dues 
crsaily acknowledged to be 
mel peer. 12" Send * — 

am ~:~ Mfg oe 
Br ideepert. Wi enn. 
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ARGON, THE NEW CONSTITUENT 
of the Atmoephere.—A very fail abetract of « paper by 
Lord Rariewh and Prof. ifftne: Rameny, read before 


Reasons for suspecting a hitherto 
heair. Proof of the pres- 
tyes. Separation of 


the Royal Socrety. 
undiscovered consti‘ uent in 
enee of argon im ihe alr Dy aime 
Density, spectrum and behavior 





argon on a large scale 
of arwor jAqvefaction and solidification of argon. Con- 
tamed tp SCIENTIFIC AMERICA SUPPLEMENT, Nos. 


To be 


Price W cente each, 
newed, 


1008, 1601 and 1602. 


alers 


| vertises in the SCIENTIFIC AMERICAN. 


Hcieutitic 





Nepera Chemical Go 


A 
VELOX PAPER seen 
to the same light, prints 
500 ee quicker than an . =k, 
GLOSSY o ork MATT. Re Geek eon rooms ner hs wy ox oo 
a eran can iy oy ee other paper. it prints. The x 
for hot or Pp esate n stamps brings two sam oven cab's dev 
Ky three sample prints. - ee ee — Bromide’ Papers are 
pomigy wed eee A+ BHT 4 Matt Printing-out » 


+) Sole Manufacturers, NEVERA PAKK, N.Y. 


American, 


"A Revolution in Phen 





BUY 
TELEPHONES 





| That are geed—net ‘cheap thines.”’ The difer- 
ence in cost is little. We guarantee our apparatus and 
arantee our customers against loss by tent suits. 


| Bar guarantee and instruments are HOTH (00D, 
WESTERN TELEPHONE OONSTRUCTION CO, 
440 Monadnock Block, CHICAGO. 


—_— Manufacturers of Telephones in the United States 


HELLO, CENTRAL! 


Do you ase telephones’ Uf so. we can 
you just what you want. Our specialty is Blake 
Transmitters. There is a “ best ” in overvSis, 
and ours are the best. We supply — 
telephones or al) or any of the wees to cor 


* "PH PHONE CO., 


New York. 


hone. Write for illustra’ 
(EN1X INTERIOR TELEP 
1 Liberty St.. 


Are You Scribbling Yet? 


DON'T | It burts your business, for every- 
* one knows you can get a 


NEW MODEL No. 2 IMPROVED 


‘American $87 new ypewriter 


A andard Made Machine that will (40 unexcelled 
Ey rapidly and easily. 20 good copies can be m 
® minutes sl it and the dupticator—$10 complete. 
t#™ For letter written with it, address 
AMERICAN "TYPEWRITER co., 267 Broadway, New York 


VAPOR LAUNCH, 


and helm controlled 
oul i. Latest improved and 
only 12 to | motor now ready for 
the pare 18 to # ft. launches 
2, 3,éand7b.p. No licensed en- 
gineer or pilot uired. , — 

/— and safety ty ‘eed. No 

f] gerows naphtha or ine used, 












Marine Vapor Engine Ce... Jersey City, N. J. 





TO BUSINESS MEN 


The value of the SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
ls many times greater tnan that of any similar journal 
now published. Jt goes into all the States and Territo- 
ries, and ts read in al) the principal libraries and reading 
rooms of the world. A businoss man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
And do not let 
the advertising agent influence you to substitute some 
other paper for the SCIENTIFIC AMERICAN when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a smal! circulation than ts allowed op 
the SCIENTIFIC AMERICAN, 

For rates see top of first column of this page or ad- 
dress MUNN & CO., Pablishers, 

361 Breadway, New York. 


EMPIRE 


© BOILER CEEANER @ 


COMPOUND 
We Den’t Oder Gratuities, but our 
Cireular will give you the i on 
that will enable you to Save eime. 
Trouble and Money. 
grenes, and being used by the Levent 
tatlways and Factories in the East 
OFFICE: 
Kemble Bidg.,19 Whitehall St., N.Y. 


ICE-BOATS-THEIR CONSTRUCTION 
and Management. With working drawings, details, and 
directions im full. Four engravings, showing mode of 
construction, Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfaii, 
V.EB. Contained in SCIENTIFIC AMERICAN SUPPLE- 






















het at this office and frog 
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"So Wwe and — Working 








WITH 
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ith outfits of 
Be FOO 
Machinery F *, ao ow’ ully oan 
pete with Factories that use steam 
4s in qeality end proft on prodact. 
line of sech machines 
o, —— twenty yoary, 
Sg oa 

ek] ‘panies co. 

1900 Ruby St., Rockford, file. 


a\rchitectural Pooks 


Useful, Beautiful and Cheap. 


or sta- 





Any person about to erect a ¢welling house 
country of city 
latest and best plane for a church, 

T any other public building 
auld procure a complete set of 
BOILDSUs’ Eprtion of the Sct- 


ble. either in the 
to examine the 
achool hoase, club house, 
of bigh or 
the ABCHITRCT®’ AND 
ENTIFIC AMERICAN 

10 these 


yw eoat, ale 


rolames contain renders the 
the architect and builder, 


The !aformati 


work almost indispensable to 


and persons about to build for themselves wil! find the 
rork suggestive and most asefal, They contain draw- 
<* ©) perspective and in eolor, together with floor 
plans, costa, location of resatdenes, etc 
f'wo volumes are published anpualiy. Volames 1 to 


numbers of thie work from 
may now be obtained 


1A, the 
cot. mencement to December, WM, 


whieh tmelude «ail 


at this office or from Booksellers and Newsdealers 
Price, stitched in paper. $2.00 per volume. These vol- 
umes contain atl the plates, and all the other interesting 


matter pertaining to the work. They are of great per 
mapent valine. Forwarded to any addresa. 


MUNN & ©80., Publishers, 


361 Broadway, New York. | To learn all about it, address STEVENSON, BRO. & CO., 152 South Secend St., PHILADELPAIA 





or any bullder wishing | 


regulations for the formation of ice-boat clabs, the sail- 
inv and management of ice-boats. Price 10 centa. 


BYDWGEH TO ois 

are often nearly ruined by using a a 
ene not adapted to the work. Ow 
quarries produce a large variety of gres 


| went, 1. The same number also contains the rules and 









| suitable for grinding any tool. 
sl ay we send you our Catalogue, 
rach will gare you some informatiom ? 


No a0 River Ctrest, GRAFTON, OHIO- 


P8u USE GRINDSTONES? 


if so, we can supply you. All sizes 
mounted and snmeonnted. always 
kept In stock. Remember, we make a 
speciaityof selecting svones for all spe 
cial purposes. §3” Ask for catalogue 

The CLEVELAND STONE ©O. 


| 24 Floor. Wilshire. Cleveland. 0 
THE SAN JOSE SCALE.—BY PROF. C. 


V. Riley. Life history of an insect which is now of great 
importance to the fruit growers of Maryland, with a 

| discussion of the preventive measures that it is neces- 
sary lo take against the t. With 5 illustrations. Con- 
tained in SCIENTIFIC AMEKICAN SUPPLEMENT. Nos. 
1012 and 1013. Price 0 cents each. To be had at 
this office and from al! newsdealers, 


GATES: 3 GREAKERS 


CHINER 


| 
| GRAFTON =TONE COMPANY, 
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THE DEFIANCE MACHINE WORKS 


LARGEST LINE IN THE WOR 
SATISFACTION GUARAN 


THE MODERN ICE YACHT. — BY 
Geo. W. Polk. A new and valuable paper, containing 
full, practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form. position, 
and arrangement of all the parts, Contained in SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. @% Price 10 
cents. To be had at this office and of all newsdealers. 


“OTTO” 


CAS ano CASOLINE 
ENCINES. 


*Sctiee a fe Can be used in 
et n J a J inde- 
orks 
Sant 


f gas w 
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Ne Boiler, 
Neo Engineer. 
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Ne Danger, 


OVER 45,000 SOLD. 
The Otto Gas Engine Wks., locorp’d, Philadelphia 


GASOLINE 





ENGINES. 


to 75 horse power. ing Bouts & of all kinds. 

eapest Fuel, Absolute haters. No Licensed on 

Simple ¢ ‘onstruction, ys in Successful 

cw” Write for illustra atalogr 
GLOBE Gas ENG NE co., 

Merion Avenue & 49th Street. PHILADELPHIA, PA. 


THE GOLD BELT OF CALIFORNIA.— 
By H. W. Turner. Geological history of the gold belt 
of California, which includes that portion of oe Sierra 
Nevada lying between the parallels of 37° 3 and #@’; 
followed by a glossary of rock names. Contained in 
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 1013. 
Price 10 cents. To be had at this office and from all 
newedealers. 
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«DEAFNESS 


i and HEAD NOISES relieved by using 
Wilson’s Common Sense Ear Drums. 
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E New scientific invention, entirely different 
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given no relief. comfortable, ana invisible; no 
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yy n'y 
6 ae. 
geuuse in Order, never 
Temp 6s Guaranteed. 
THE ne Wik VANDUZEN Ci. 
VELOCITY OF ICE BOATS. A COL- 
TIFIC AMERICAN on the question of the speed of ice 
boats, demorstrating how and why it is that these craft 
with 10 explanatory diagrams. Contained in SCIENTIFIC 
AMERICAN SUPPI = No. 214. ce 10 cents. 
To be 
$26.50. An 8 Light 16 C,P. 110 Voit Dynamo 
Nes @ toy, but a high grade, 
yn to ve do all 
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clatin for it. We place this 
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pe A CARRIAGES: THE 


Paris- Bordeaux: Paris of.—Brief account of the 
performance of the vebicies that obtained the prizes in 
the competition instituted by the Petit Journal, With 
9 illustrations. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 3023. Price 10 cents. To be had at 
this office and from all newsdeulers. 


Original LAWTON Simplex Printer 











ae 00 copies just like original from 
y writ or type-written 
letter, music, 
drawings, etc. No Stencil. 
Different colors at one im- 
Indis if 
you want copies. Saves its 
cost in one day. Absolute- 
ly a No washing. Thousands 
pe as tJ the se ete 810, wae aw Imita’ 
so cents. iy ANTED. 
Cx wron < Cc so” Vesey at Wew YORK, N. Y. 
AND 
ELECTRO-PLATING 
Apparatus and Maternal, 
THE 
Hanson & Van Winkle Oo. 
Newark. S. J. 


$1 LIBERTY 8T., N. Y. 
35 & 37.8. CANAL 81., 
CRICAGO 








ELECTRO MOTOR. SIMPLE. HOW TO 


make. 
motor devised and cv . 

amateurs to make a meter which might Os astven with 
a@ current derived from a battery, and 


advantage LO 
which r have suticiens power to operate a foot 
ng aot oO over One man power. 


Lad or any machine uiri 

With U Co ntained in SCIENTIFIC AMEKICAN 
SUPPLEMENT. No. oat. Price 10 cents. To be bad at 
this office and from all newsdealers. 
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“NOW READY I SOs? 
Seventeenth h Edition of 


Experimenta! Science 












REVISED AND ENLARGED. 
120 Pages and 110 Superb Cuts added, 


Just the thi for a holiday present for any man, 
dent, teacher oct 


er, or any »ne interested in science. 
contained tn the last edition will be 
found the Scientific Use of the yt 


penea. the —— 

Do op | ony known as the noscmontene, pepether 
new -_ OA, Optical Liusions, the 
Spatens Projection ue Objects. new experiments 
in AN goer Wrtdcncent some points in —- 

inciuding Hand Ca Cane ¢ 

Epesrical Diggeasion, fgg Ore | vind. 
Electric Chimes, How to 


er, Flectrical Color 
causes & Study of the Stars, and a great ucal of 
- new matter whieh will prove of interest to scien- 


readers. 
840 pages, Re oe SS at and my 
GB" Send for wiustrated carcuiar. 
MUNN & CO.. Publishers, 
Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 


In the new matter 














NovVEMBER 30, 1895.] 








Founded by Mathew Carey, 1786. 


HENRY CAREY BAIRD & CO. 
LN PUSTRIAL PUBLISHERS, BOOKSELLERS & IM PORTERS 
810 Walnat St.. Philadelphia, Pa.. U.s. 
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ence applied to the and free of 
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Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MUNN & CO., 361 Broadway, New York. 


Building Edition, 


THE SCIENTIFIC AMERICAN BUILDING ED/TION is 
issued monthly. 82.50 a year. Single copies, % cents. 
Thirty-two large quarto pages. forming a large and 
splendid Magazine of Architecture, richly adorned with 
elegant plates and other fine engravings; illustrating the 
most interesting examples of modern Architectural 
Construction and alhed subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences. city and country, including those of very mod- 
erate cost as well asthe more expensive. Drawings in 
perspective and in coijor are given, together with Floor 
Plans. Descriptions, Locations, Estimated Cost, etc. 
The elegance and cheapness of this magnificent work 
have’ won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdeaiers. $2.0a year. Remit to 

MUNN & CO., 361 Broadway, New Yeork. 


—soond) 
Export Edition 
of the SCIENTIFIC AMERICAN, with which is incor- 


porated “LA AMERICA CIENTHICA BE INDUSTRIAL,” 
or Sp h edition of the SCIENTIFIC AMERICAN is pub- 
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lished monthly, and is uniform in size and typography 
with the ScianTiFic AMERICAN. Every number con- 
tains about 50 pages, profusety illustrated It is the finest 
scientific, industrial export paper published. It circu- 
lates througnout Cuba, the West Indies, Mexico, Cen- 
tral and South America, Spain and Spanish 
—wherever the Spanish language is spoken. THE SCI- 
ENTIFIC AMERICAN ExporT EpiT!on bas a iarge 
guaranteed circulation ip all commercial places through- 
out the world. $3.00a year, postpaid, to any part of the 
world. Single copies, % cents. 
¢? Manufacturers and others who desire to secure 
ign trade may have large and bands« mely displayed 





— «Nos. 2, 3 ann 4 


announcements published in this edition at a very 
moderate cost. Rates upon application. 
MUNN & CO., Publishers, 

361 }1 Broadway, New York. 
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PRINTING TF 


Mi gk. Ft, Ui Sq,, Boston, Mass. 








BON & COS INK, Tenth 
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